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CHAPTER I. 

ANCIENT CABBIEB8 — ORIGIN AND EVOLUTION OF 

CARRIAGE. 

In the Odyssey reference is made to Philsetus, 
the herdsman, who brought heifers and goats to 
the feast of the suitors by ferrymen who trans- 
ported in common all who sought passage be- 
tween the rocky coast of Ithaca and the fertile 
Isle of Cephalliaia. This was twelve hundred 
years before Christ. It is the first reference, so 
far as I remember, to Common Carriers. The 
furtive glimpse we get of these hardy mariners, 
who at the very dawn of history braved the Ionian 
Sea in quest of gain, makes us desire to know 
more about them, their business, its extent, 
methods, risks, hardships, profits and patrons. 
How was it controlled? Did crafty Ulysses, or, 
when he was away, the chaste and prudent Penel- 
ope, look after their affairs? Were supervisors 
appointed to see that they did not charge too 
much; that they did not discriminate? Or were 
they left untrammeled? These details, however 
interesting, we shall never know. Homer's ref- 
erence is casual; the glimpse he gives us meager 
in the extreme. 

The Ionian boatmen are but a speck on an im- 
measurable horizon; a link in a vast chain of 
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men who connect the carriers of today with 
their progenitors, the people of antiquity, who 
spake the Aryan language, and who were the 
authors of our greatness. While the interven- 
ing time covers many thousands of years, it is 
apparent that the descendants of the Aryans pos- 
sess the same characteristics as their forefathers. 
The Aryans differed from those about them, just 
as we do from those about us. Courageous and 




Ancient Egyptian Wheel Tire. 

warlike, they were also property lovers, at once 
industrious, thrifty and capable. They knew 
how to construct, to utilize, to transmit. Their 
inventions were few and simple, those of chil- 
dren, but contained the germ of useful things. 
To them, we may believe, occurred tlie idea of 
transferring the packs they carried from their 
own backs to the backs of the brute creation. 
This was a relief, but far from satisfactory. It 
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was not adequate. The back of the cow was 
neither broad enough nor strong enough, and this 
was the only animal available. The horse had 
not yet been domesticated. The outcome of 
their necessities was the wagon. 

It is probable that the first vehicle consisted of 
a roughly hewn plank, drawn on the ground.* 
Afterward, by combining two or more planks, a 
sled was formed. Then it is probable the idea 
of rollers suggested itself. These were the pre- 
cursor . of tlie cart. This latter was formed 
wholly of wood, and was exceedingly rude. The 
axle and wheel consisted of one piece and re- 
volved together. The cart was the precursor of 
the wagon; its introduction was the first great 
step in the art of transportation. Its evolution 
has progressed slowly with the ages. The idea 
of making the axle and wheel apart was the sec- 
ond great step. No greater discovery has ever 
been made. Afterward followed the felloe and 
spoke. The railway carriage of today is thus 
evolved. We have simply improved upon our 
forefathers' methods. 

Such was the origin of land carriage. That by 
water was equally simple. Floating driftwood is 
thought to have suggested a canoe rudely hol- 
lowed with fire, afterward with stone imple- 
ments. A l imb served to propel and guide; this 

*The Indian vehicle of today consists simply of two poles 
tied on either side of an animal, or over the shoulders of a 
woman, the opposite ends trailing on the ground; the paths 
ihcBe primitive savages traveibe will not permit of anything 
more elaborate. 
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latter was slowly transformed into an oar. The 
sail followed many ages afterward. In the time 
of the Phoenicians the rudder had not yet been 
invented. 

The origin and development of carriage was 
exceedingly slow. Each progressive step, we 
may reasonably suppose, occupied vast cycles of 
time. Savages advance slowly; their brains as 
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well as their morals must be developed; at first 
both are merely embryotic. The first step is the 
difficult one; it suggests reflection, and this in 
turn precipitates other ideas. Each discovery 
renders succeeding ones easier. 

The forms of primitive transportation still in 
use in various parts of the world point to the 
simple and gradual evolution of carriage. It is 
only in Africa, Polynesia and other savage coun- 
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tries that the human being, the most primitive 
of all carriers, is still employed. Elsewhere 
animals have been conquered and trained to 
work. 

Illustrations of primitive transportation evince 
the general similarity of man's growth. The 
differences of method also illustrate a charac- 
teristic of men, no two of whom ever look, think 
or act exactly alike. This peculiarity of every 
assemblage of men has its counterpart in aggre- 
gate man. Thus the ideas and methods of par- 
ticular tribes differ from all other tribes. In all 
the forms of carriage, by water or land, the 
devices of no two peoples are exactly alike. 
Each conforms to some inherent peculiarity or 
environment of the people who invent it. And 
so, while we are able to trace the growth of 
vehicles among the early Aryans, it is probable 
that they partly borrowed, partly invented. No 
perfected thing can be claimed as the invention 
of a particular individual. The suggestion came 
from some one beyond; its germ was the merit 
of others. 

Where the wagon was first introduced we do 
not know. The Aryans, however, were familiar 
with the linch pin, yoke, pole, wheel, axle and 
nave. They were ignorant, however, of the 
spoke and felloe; these had not yet been created. 
They undoubtedly aided in fashioning the wagon, 
as the word is a part of their language and no 
reference is found to it elsewhere. This suggests 
the oft repeated enquiry, who were the Aryans? 
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Who were the people whose descendants are at 
once the conquerors and carriers of the world? 
No one has been able to answer the question sat- 
isfactorily. The original home of the Aryan 
people is still a matter of speculation. It forms 
an endless theme of dispute. Scholars have 
placed it in Russia; in Central Europe; on the 
far off Ganges; amid the high altitudes of Cen- 
tral Asia; in the Mesopotamian valley; on the 
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shores of the Baltic. The theorist of today at- 
tacks the theorist of yesterday, and with the 
evolution of each year we commence our jour- 
ney anew. The discussion is, however, not with- 
out advantage. It stimulates interest and inves 
tigation. Thus through the delvings of archae- 
ologists, the deductions of anthropologists and 
ethnologists, and the discoveries of philologists, 
stimulated by these differences, we have learned 
much about the palaeolithic, mesolithic and 
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neolithic man; the brachycephalous (broad 
headed yellow men), the dolichocephalous (dark 
long headed men) and the orthocephalous, or 
intermediate men. The abysmal gulfs that sep- 
arate us from the early races are thus being 
abridged. The information imparted to us is 
oftentimes, indeed generally, defective, but never 
stinted. We are grateful and not critical. 

The people of whom traces are first found are 
ascribed to the palaeolithic age. They lived in 
caves and were contemporaneous with the mam- 
moth, the woolly rhinoceros and other pachy- 
derms: England was at that time connected by 
land with the continent of Europe. Craniolo- 
gists assert that the people of that remote age 
were the progenitors of those who inhabit 
Europe today; that the dimensions of their skulls 
were the same. 

The implements the Aryans used were those of 
the Neolithic period. The race is believed to 
have been brachycephalous, — a tall, powerful, 
muscular, blonde people. In England it suc- 
ceeded the dolichocephalous race, a short, feeble, 
servile, dark race, called Iberians — an Atlantic or 
Mediterranean people believed to have been the 
same as the Berbers and Egyptians. 

But while much has been accurately deter- 
mined in regard to the Aryan speaking people, 
we have learned nothing definite in regard to the 
home of those who introduced the language. 

Except for the circumstance of the separation 

of the Aryan speaking people, we should know 

) 
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nothing of the habits of mankind in the Neo- 
lithic age. But at that period the Aryans sep- 
arated, or at least ceased to speak a common 
language. What is still common to the races 
who spoke the Aryan language before the separa- 
tion it is presumed indicates the customs of the 
people prior to that time. Thus we are afforded 
a glimpse of prehistoric man exceedingly inter- 
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esting to those interested in primitive conditions 
and customs. 

It is not probable that all those who spoke the 
Aryan language ])elonged to the same race, but 
that they occupied contiguous territory there is 
little doubt. The language was the inception of 
a particular people, and was imposed upon vari- 
ous races or tribes having substantially the same 
anthropological peculiarities, l)ut differing in 
their social relations. When the peoples who 
spake the Aryan language separated, linguistic 



/LND EVOL UnOK OF CA REIA OE. 17 

peculiarities and environment made themselves 
felt in their new homes. 

It IS probable that the Aryan language was 
more copious than any other of its time. Quite 
likely it was superimposed upon savages who 
before possessed only rudimentary forms of 
speech. If so, it would have been accepted 
gratefully and without antagonisms. But the 
particular tribe or race that thus diffused its lan- 
guage can not be identified, nor its home accu- 
rately located. It is reasonable to suppose, how- 
ever, that the favored people who thus domi- 
nated their neighbors must have possessed meth- 
ods and culture, if not bodily vigor, superior to 
those about them. 

While the Aryans are no longer generally 
believed to have migrated from the high lands of 
Central Asia, their language is thought to be of 
Mongolian origin; to have had its germ among 
the cultivated people of Asia. However, this is 
only a surmise. The dialects that once connected 
all who spoke the Aryan language have one by 
one been extinguished, and the thread which 
might have served to identify the true Aryan 
people has thus been lost. 

It is claimed by many that the Aryan language 
was imposed upon many dissimilar tribes. If 
true, it is singular that all the descendants of 
these Aryan speaking people so far as we know 
should have possessed the same exalted attri- 
butes,- courage, aggressiveness, executive talent, 
enormous ability to grow. It has been suggested 
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that the intrusive yellow, turanian, race intro- 
duced the Aryan language only to have been 
finally subjugated and driven out by the native 
population. This has been the experience of the 
yellow race, — to plant the seeds of advanced 
culture only to succumb afterward to the more 
aggressive, dominant, white race. 

While the Aryans may have been made up of 
different races, the virility, courage and capacity 
for development they have displayed in common, 
evince certain homogeneous qualities of a high 
order that have made them the dominating race 
of the world. 




Frsfirment of Ancient Egyptian Shafts. 

The earliest prehistoric man of whom we have 
any knowledge, as I have already pointed out, 
belonged to the palaeolithic age. His weapons 
were flakes of stone roughly chipped. This age 
preceded and attended the glacial epoch which 
geologists have claimed commenced two hundred 
and forty thousand years ago and lasted one 
hundred and sixty thousand years.* 

♦ More or less diversity of opinion exists as to the duration 
of the glacial period and the time when it occurred. The latter 
is of great importance as indicating the progress made by man- 
kind since that event, as all the indications denote that man im- 
mediately subsequent to that period possessed only rudimentary 
acquirements and culture. Many astronomers and geologists 
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The evidences of man's existence during and 
preceding the glacial epoch are as unmistakable 
as the imprint of the prehistoric people who 
worked the copper mines of Lake Superior. The 
only progress man seems to have made froni the 
palaeolithic age to the neolithic epoch was to 
substitute polished for roughly chipped stone im- 
plemeuts and weapons. This was but slight pro- 
gress and affords no clue to man's prior savage 
life; to the time that elasped during his evolution 
from primordial conditions; to the ages that oc- 
curred before he learned the use or value of 
words, the utility of fire, the construction and 
use of the bow and arrow, clothing, the dugout 
and wagon. We can not compute the ages that 
these events occupied or that led up to the arts of 
plaiting and weaving, the construction of axes 
and lances, the domestication of the cow, the 
dog, sheep and goat, the ceremony of marriage 
and the systematic burial of the dead. Each of 
these, however, was an invention greater than 
any discovery of our time because it was the 
emanation of savages without method or reflect- 
ive powers, — a genuine inspiration and not the 
result of ages of evolution and culture such as 
we enjoy. 

Language is the result of similar slow growth. 
At first a sound oft repeated within the limits of 

now set the close of the ;;la«i;il period no farther back than ten 
thousand years. If this view is correct.it explains the slight 
changes in the physique of man and in the flora and fauna of the 
world sinre that period. It does not, however, in any way dis- 
credit the social evolution of man. 
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a tribe or clan in connection with some particular 
phase of savage life became familiar to all, and 
acquired the force of a well understood sig- 
nal.* Thus the first word was formed without 
those who used it being conscious of the fact. 
It was like the lowing of an ox or the bleating 
of a sheep. It had, however, a definite meaning. 
In time it was perfected and beautified by con- 
tinued usage. Afterward other words, one by 
one, sprang into existence similarly. Thus from 
a single gutteral used in a clan or tribe of iso- 
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lated savages is to be found the root of a copious 
language. Thus the Aryan language originated; 
accident, superior capacity or fortunate environ- 
ment made it more copious than that of 
surrounding peoples. It may have sprung up 
and developed while neighboring tribes possessed 
only rudimentary sounds. 

The evolution of man is the same always and 
everywhere under natural conditions. It pro- 
gresses rapidly or otherwise according to natural 
capacity and environment. Language could not 
have originated in any other way than that de- 

* Monkeys use a few such signals. 
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scribed. It is the natural process. In saying, how- 
ever, that it arose within a clan or tribe, the mean- 
ing is not to be taken too literally. It is possible 
that before such ethnic divisions occurred among 
mankind certain rudimentary sounds may have 
acquired generally the force of words, just as ap- 
pears to be the case today with monkeys. But 
these divisions must have occurred early in the 
history of the human race. Mankind could only 
have dwelt together in common for a short time, 
if at all. The antagonisms of savage men and 
women living together in promiscuity, and the 
danger that menaced the weaker, forced a sepa- 
ration of men and women • into homogeneous 
tribes almost at the beginning. 

If mankind did not spring from a common 
father and mother, then we may the more read- 
ily understand how it came about that there 
should be different languages. But such an hy- 
pothesis is not necessary. The immensity of 
time that elapsed and the wide dispersion of 
people that occurred before primary objects were 
given definite names would permit of the growth 
of many different languages. But even in the 
case of a particular tribe speaking a common 
language, philological changes would commence 
the moment those who used it no longer lived un- 
der the same roof. Afterward, dialectic changes 
would be interspersed with words borrowed from 
neighboring peoples. Thus differentiation of lan- 
guages would arise. But progress in this direc- 
tion would be slow. So that the time that has 
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been required for the differentiation of the Aryan 
language, since the dispersion of tliose wlio at one 
time used it in common, can hardly be overesti- 
mated. 

The dispension of the Aryan speaking people 
is thought to have occurred some time during 
the Neolithic age, as the objects peculiar to that 
period conform to those possessed in common by 
the Aryans, as indicated by their speech. How- 
ever, the question is not folly determined; year 




by year we add something to our knowledge; 
what the future lias in stox-e we can only sur- 
mise. We are grateful, however, foi any frag- 
ment. The immortal race or group that has 
given the woild its greatest impetus, that lias de- 
veloped its highest customs, civilization, govern- 
ment, commerce and trade, claims everywhere 
and always the love and interest of mankind. 

At the time we first catch a glimpse of the 
Aryan people they were pure savages — a virile, 
meat eating horde of barbarians. They clothed 
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themselves ia the skins of animals. Their hair 
was long and unkempt. They did not shave. 
They were far from cleanly. The sweat that 
exuded from their bodies kept their skin whole- 
some if not "sweet. They knew no other bath. 
Their instincts and habits were little above those 
of common animals. It was long before they 
learned the art of cooking or the uses of the spit. 
They did not know how to boil meat. They 
esteemed the marrow of bones the greatest of 
dainties. They were Nomads, and pastoral in 
habit. They lived on the milk and flesh of their 
herds, the game they killed, and such fruits, 
nuts and succulent roots as they were able to col- 
lect. They computed time, as did later peoples, 
by the evolutions of the moon. The months had 
not yet been given names, nor had the day been 
divided into hours. They had a common name for 
the night, but none for the day. They were super- 
stitious, as are all savages, and offered up human 
sacrifices, although domestic animals were also 
esteemed acceptable. They were great hunters 
but killed, not as we do for pleasure, but to protect 
their lives and herds, and to secure food. Hunting 
became a pastime only when game became scarce. 
In the beginning man was dominated by wild 
animals; as much so as the hare is today. While 
he viewed the great beasts of prey with appre- 
hension, their prowess caused him to look upon 
them as sup erior beings.* He was especially im- 

*The fact that primeval man did not claim superiority over 
the nnimalB is evinced in the fact that in many countries they 
were worshiped by him. 
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pressed with things that occurred out of the reg- 
ular order, such as the fall of a meteoric stuiie, a 
shooting star, an eclipse, and kindred phenom- 
ena; to each he attached a fictitious importance; 
in each he had a personal interest. Many ages 
elapsed before man possessed a weapon with 
which to combat the beasts that surrounded him. 




A club or a stone was the first that suggested 
itflplf. These were the weapons of Hercules. 

The original savage was, it is probable, not 
more civilized or cultured than the chimpanzee. 
He, however, possessed latent powers denied the 
latter. Out of his necessities grew the bow and 
arrow, hammer, axe, sling, knife. All these 
things were known to the Aryans. They labori- 
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ously, and little )3y little, acquired constructive 
habits. While they used the fur of wild animals 
for clothing and bedding, they do not seem to 
have relished their fiosh. They did not use fish 
for food. Cereals wore unknown; these followed 
later in the train of agriculture and the refined 
tastes it engendered. Where, however, cereals 
were indigenous to the soil, as millet and wheat 
in Mesopotamia, thoy were used. 

The implements of the Aryans were of wood, 
stone, flint and bone; their arrows were tipped 
with the latter, and they used stone scrapers for 
removing the hair from hides. Metals were un- 
known. Man was slow to discover and utilize 
them. The milk of the cow and goat were 
equally relished. Horses, pigs, goats and fowls 
had not been tamed. The art of making butter 
was unknown, though a species of curd was used 
that resembled cheese. The Aryans used the 
fatty substances of milk to smear their hair and 
anoint their bodies. Whether they were ac- 
quainted with the use of salt is doubtful; no ref- 
erence is found to it in their language. They 
craved stimulants, and were niucli given to dis- 
sipation. Thoy fermented a liquor from roots, 
plants and wild fruits; aftenvard from honey. 
They knew nothing of beer or wine; the intoxi- 
cating efifect of the latter w^as discovered and 
utilized later. Man has been a drunkard from 
the start. As a savage he was a hardy, arbi- 
trary, suspicious, tyrannical l)i-n^o. (Countless 
ages have only served to modify these traits. 
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The use of clothing was a discovery. It was 
at first 3caut and made of the untanned skins of 
animals— the cow, sheep, pig and goat. The pelt 
was thrown over the shoulders like a mantle. It 
was neither sewed nor stitched, but was fastened 
together with a thorn. The use of the needle 
and thread was a later discovery. The first nee- 
dle was made of bone. Hides continued to be 
used for clothing down to a very late period; 
when abandoned by the higher classes, they were 




still worn by shepherds and slaves. Man early 
learned the art of tanning. The Aryans knew 
how to make a species of felt by kneading wool 
together and pressing it. They had also learned 
the use and value of flax; it was spun and woven 
by them. The first manufactured garments were 
plaited. These garments conformed to the shape 
of the hides previously worn, just as the utensils 
of the bronze age took the shape of those of the 
palaeolithic and neolithic ages. It is thought 
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weaving was first suggested by braiding, and spin- 
ning by weaving. Men and women wore similar 
garments. Tattooing was general. In wrapping 
their garments about their bodies the fore and 
upper arm were left bare. This exposure, in the 
case of women, conduced greatly to matrimonial 
reflections, just as the practice among the Spar- 
tans of exposing their maidens naked on festal 
days inflamed the marital ardor of the young 
Lacedaemonians. 

The loin cloth was unknown to the Aryans. It 
was an afterthought and indicative of growing 
effeminacy. It is believed to have suggested the 
use of trousers. Primitive man covered his feet 
and head, when he covered them at all, with un- 
tanned skins rendered pliable by manipulation. 
His ornaments consisted of the bones of enemies, 
copper trinkets, shells, feathers and similar de- 
vices. 

Man has been vain from the first. He wore 
ornaments before he did clothes. The dress of 
civilized peoples represents their stage of culture. 
Save the primary purpose of warmth, elaboration 
denotes progress in taste. While the first object 
was protection, enormous importance has always 
attached to ornamentation. Men do not take 
kindly to civilized dress. The savages that were 
overcome by the Romans are said to have thrown 
off the habiliments of their conquerors when no 
longer in their presence. 

The cultivation of dress finds its counterpart in 
many other things that civilized peoples consider 
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fundamental. Thus, we attach great importance 
to our family names. It is wholly a cultivated 
feeling. Savages and semi - civilized peoples 
change their names oftentimes more readily than 
their clothes. Thus, semi-civilized negroes have, 
been known to have as many different names as 
there are days in the month. When they become 
civilized, they restrict themselves to one, and this 
they endeavor to transmit through a long line of 
desceDdants. The great diversity of names that 




exists is the result of the changes and fancies of 
semi-barbarians. 

The Aryans understood the art of pottery and 
the use of the potter's wheel. Like all other 
primitive people, they were originally troglo- 
dytes—cave dwellers; afterward they dug holes 
in the ground for dwellings, ascending and de- 
scending by ladder. Similar shelter was pro- 
vided for their animals, a shaft or incline being 
used for ingress and egress. They also constructed 
rude hilts on the ground, made of wood and loam 
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but more 'often of wicker work, grass, twigs, 
rushes and willows. They were round or tent 
shaped and had doors. Windows and chimneys 
are inventions of our day. The fire was kindled 
in the center of the room, the smoke finding an 
•outlet through a hole in the roof or open door. 
Dwellings were occupied by the inhabitants and 
domestic animals in common. The Aryans, like 
many nomadic people, used their wagons for 
houses. They moved from place to place as in- 
terest or inclination prompted. 

The only civil institution the Aryans possessed 
was that of marriage; they acquired their wives 
by capture (rape) or purchase. Punishment for 
murder was meted out by the nearest blood rela- 
tion or the village. Theft was esteemed more 
serious than murder, as it is among all savage or 
semi-barbarous peoples, and was punished by 
death or banishment. 

Men appear always to have believed in an over- 
ruling providence. The religion of primeval man 
was based on natural plienomona, which is as- 
cribed to supernatural causes. The religion of 
the Aryans consisted in the worship of natural 
objects: the oak, the brook, the mountain, and 
so on. They believed themselves to have sprung 
from the earth, the trees, and the rocks. Their 
religion was of a milder form than that of the 
ancient people of Shumir and Accad, who may 
have been their neighbors. It found expression 
in reverence paid to the sky, dawn, sun, storms, 
thunder, fire, and so on. 
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In studying the beginnings of religion, that of 
theShumiro-Accades is especially interesting. In 
their ritual the magic of the soothsayer was nec- 
essary to allay the fantastic superstitions that 
their fears conjured up. A peculiarly religious 
people, they saw going on about them a never 
ending contest between good and bad. The rain 
that benefited them flooded their fields; the sun 
that gave warmth withered with its heat; the 



jr^ 




wind that tempered the sun's rays uprooted the 
crops; light and darkness and summer and winter 
were antagonistic spirits that they endowed with 
life. They l)elieved that a singular intelligence 
animated creation. The earthquake, the sun's 
eclipse, the sighing of the winds, the movement 
of flying leaves, the flood, the t^impest, every inci- 
dent of life, was fraught with joy or ill omen to 
them. The clouds that floated across the azure 



AND EVOLUTIOK OF CAHlilAOE. Bl 

vault of heaven were to them simply animals 
feeding on its broad expanse; the trees they be- 
lieved to be sentient, like themselves; the thun- 
der was the voice of an unknown deity; light- 
ning, a premeditated stroke; the wild animals 
that preyed upon their flocks, insanity, leprosy, 
blindness, sickness, death, were to be traced di- 
rectly to malign influences which, to be warded 
off, must be propitiated. 

They believed themselves to be surrounded by 
goblins, demons, phantoms, apparitions, ghosts, 
sorcerers and witches. They attributed fevers, 
pestilence, earthquakes, floods, barren women, 
deformed children, family dissentions, to bad 
spirits. To allay these hosts of evil they em- 
ployed conjurors, enchanters, magicians and 
soothsayers. They believed every object to be 
endowed with the same faculties that they pos- 
sessed; with intelligence, senso of feeling, the 
faculty of sight, hearing, good and bad passions. 
It is probable that all savages have, in a general 
way, like beliefs. The art of medicine was not 
known at the time of which I write. The sick 
and distressed sought relief in the manipulations 
of conjurors and the manuals of priests. Talis- 
mans were worn. In the course of long ages the 
Chaldeans (the people of Shumir and Accad) 
came to believe in beneficent spirits as well as in 
those that were bad. Among the influences that 
were good they reckoned the sun, moon, planets, 
heaven, the atmosphere, fire and running water. 
These were capable of protecting them — through 
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the intercessions of priests. These hitter evolved 
formulas, intercessions to beneficent spirits and 
devices for allaying or nullifying the wrath of 
those that were bad. Thus rituals originated. 
They were the precursors of the ritual of today, 
just as the intermediary agents of the Chaldeans, 
the conjuror, enclianter, magician and sooth- 
sayer, were the precursors of our priest. 




C«rTUg« In Ancient Rmne. 



The evolution of religion represents the growth 
<if man's culture, of his understanding, of his 
desires and tlioir fulfillment. The existeuce and 
evolution of religion indicate that it is a vital, 
living force; that it has a conscious presence and 
is not based on imaginative fears or beautiful 
dreams merely. It may be that it has not yet 
reached its highest development; that we do not 
yet fully understand it. 
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The Chaldean peopled the unknown with 
imaginary monsters; the malign spirits that sur- 
rounded him were infinite; the good spirits few. 
He believed in a future state. He buried with 
his ancestoi-s their ornaments, food, weapons, 
clothing. All primitive people do the same. It 
is a part of their religious belief. The Chaldean, 
however, differing from other peoples who in 
their primordial state worship their ancestors, 
stood in the liveliest apprehension of his fore- 
fathers. He believed that, as ghosts, they boded 
him no good; that they were wholly malignant 
in their purpose and energy ; he was, therefore, 
at great pains to bury them securely and effect- 
ually to forever bar their return to earth. 

The multiplicity of superstitions and myths 
that have grown up about man in the progress 
of ages he has been at great pains to arrange 
and classify. This work in primitive times fell 
to the lot of the magicians, enchanters, conjur- 
ors and soothsayers; afterward to the priests. 
These intermediary agents in their several 
spheres have been thought to commune directly 
with the spirits of good; to have power over 
evil. In olden times they were thought to be 
able to cure diseases, avert magic, ward off 
sorcery, stanch wounds and perform other benefi- 
cent oflBces of life. They were the first rulers 
of mankind. They governed through supersti- 
tions and fears. Afterward they associated civic 
functions with their ecclesiastical duties. They 
thus became priest-kings. These progressive 

8 
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steps in needs and culture occupied vast cycles of 
time. No one can estimate the period. Its cul- 
mination is to be found in the religions of our 
day. We partake of the communion; it is the 
highest form of adoration of which we have 
knowledge; primeval man performed a like office 
by getting drunk. Our offering is idealized, his 
was literal. He worshipped matter believing it 
to be intelligent; we have discovered that it is 
governed by a higher power, — this power we 
worship,* 




Before the Aryan speaking people separated the 
family had been created. It more resembled a 
clan. It was made up of the master, his wives, 
children and descendants, and collateral relatives 
and slaves. They formed a community banded 
together to aid, protect and avenge each other. 
How far the various clans that constituted the 

* Tlie aucient religion 1 have sketched was that of tbe people 
of the MeaopoCamiaii valley. The religion of the Aryana waa 
more simple and plaitic; we are less familiar with its details. 
It was, however, that of aavages. and differed, it Is probable, 
oaly lamfnu^fufrom tbatof tbe Cbaldeans. 
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community were able to unite for common ends 
is not known. It is probable, however, that their 
relations were very slight. This is indicated by 
their separation and subsequent history. It was 
as clans, rather than tribes, that they are thought 
to have parted. The clans that finally made up 
the Greek nation never had anything in com- 
mon with each other except their religion, 
language and traditions. 

The family relations of the Aryan people were 
those of savages; they had, however, passed the 
period of promiscuity. They were more or less 
polygamous. Property was recognized in porta- 
ble things. The land, however, was held in com- 
mon. Slavery existed. Wives were drudges, 
servants of the master. It was her value in this 
direction that first suggested marriage — partly 
this and partly man's desire to own exclusively. 
This last desire has animated him throughout his 
existence. Promiscuous intercourse being a 
normal condition, man in his primordial state 
did not seek woman to satisfy merely animal 
desires. He sought her as property, just as the 
groceryman seeks a horse to distribute his wares, 
or the breeder buys a mare to increase his herd. 
Among the Aryans she was not called wife, but 
the breeder of children. His title was that of 
housemaster, ruler; a person to be obeyed. He 
got his wife by purchase or capture. More or 
less ceremony attended the nuptials. She 
abandoned her family when she came to him. 
The number of wives a man might have was 
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limited only by bis ability to support and defend. 
Whenever he needed another servant to look 
after his house, or his riches permitted, he mar- 
ried another wife. His wives and children con- 
stituted his wealth as much as his flocks. If a 
wife was unable to bear children, he was at 
liberty to put her away; or if the fault was his, 
he could choose some one to act for him. The 
act of substitution was not considered dis- 
graceful; it was analogous to a farmer in our 




time borrowing seed com of a neighbor. This 
illustrates the real status of woman. She was 
simply a servant and breeder of men. At the 
time of which I write wives held promiscuous 
intercourse with their husband's relatives, but 
outside of this, adultery was punishable with 
death. Not because it was wrong, but because it 
was an infringement of the husband's property 
rights. The difference between the position of a 
wife and that of a common slave was very slight. 
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The primitive relations of man and wife among 
the Aryans continued into historic times; they 
prevail today substantially in all barbarous coun- 
tries. The father had the right to expose his 
child or put it to death. The privilege was rarely 
exercised in the case of sons, but frequently in 
the case of daughters. The latter were looked 
upon as incumbrances just as they are today in 
China, where it is a common practice to expose 
them by the wayside to die. Moreover, the de- 
struction of girls rendered those who remained 
more valuable; husbands were compelled to pay 
higher prices; the fathers got more. Women do 
not seem to have viewed the custom with abhor- 
rence; the greater the price, the greater the 
honor. To be given away was the greatest social 
degradation that could befall woman. 

In all primitive societies the husband possesses 
power of life and death over his wife. The cus- 
tom of putting the wife to death with other at- 
tendants when the husband dies is frequent. It 
is not, however, so much a superstition, not so 
much a desire to furnish him companions on his 
lonely journey, as to secure his safety while on 
earth. 

While promiscuity was not general among the 
Aryans, it was sufficient to preclude identifica- 
tion of parents except on the mother's side. 
Men therefore traced their relationship through 
the latter. Like all savages, the children re- 
garded their parents with little affection; their 
love was cold, as with animals, ana when their 
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parents grew old they viewed them as an incum- 
brance, something to be got out of the way, so 
that their property might be enjoyed and ex- 
pense of maintenance avoided. They called 
them " the old ones," and the custom of killing 
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them was more or less general and continued 
down to historic times. 

In the first instance man divided the year into 
two periods, summer and winter — the seasons of 
warmth and cold. Uore minute divisions of 
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time were regulated by the moon's evolutions. 
Ke esteemed the moon more highly than the sun 
because it lit up the night — the night which 
brought so many dangers, real and imaginary. 
This was one reason why he esteemed fire so 
highly. It kept off the wild beasts, the evil 
spirits, exposed the machinations of robbers. 
He spoke of nights rather than days. The Greek 
day commenced at sunset; the Roman at mid- 
night.* 

In primeval times men respected only the lives 
and interests of those who belonged to their own 
tribe; all others were enemies, to be robbed, en- 
slaved or killed, as opportunity offered. An ex- 
ception, however, was made in the case of beg- 
gars and suppliants. These were thought to be 
protected by the gods and were, consequently, 
highly esteemed. Christianity first taught men 
universal charity, tolerance and brotherly love. 

When men had progressed in the art of 
government and their wants had become more 
general, neighboring tribes mitigated somewhat 
their savage relations. The truce was not, how- 
ever, based on the idea that robbery and murder 
were wrong, or that peace was, in itself, desirable. 
But continual warfare was inconvenient and its 
results doubtful. Moreover, it rendered ex- 
changes impossible. From the first man has had 
the disposition of a trader. This disposition 

♦The custom of the Komans in this respect, also in respect to 
their division of the year, was gradually adopted hy the civilized 
world. 
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grows out of his desire to better himself. His 
ventures were at first restricted to his own clan 
or tribe. Outside of this they were conducted 
under the most embarrassing circumstances ; to 
better facilitate them, influential men belonging 
to alien tribes, and therefore enemies, were some- 
times accustomed to visit at each other's hearths 
and exchange their wares. Visitors under such 
circumstances were held sacred. Acquaintances 
thus formed were termed "guest friendships." 
Friendship, however, had nothing to do with it, 
although friendships grew out of the custom. It 
was purely a matter of barter; give and take, as 
cold and calculating as the visit of a commercial 
agent of our own time, only more infrequent. 
The conditions that attached to such visits were 
that they should be attended with an exchange 
of presents, — wares mutually desired, — swords, 
shields, battle axes, bows, arrows, caldrons, 
tripods, etc. In this v/ay intercourse between 
men of different tribes was first brought about. 
It was based on trade. The kind of barter de- 
scribed has been attributed to the Phoenicians, 
but it was probably of earlier origin. 

In later times trade was facilitated by " dumb 
barter." One party would spread out their wares, 
say on the sea shore or river bank, and retire, 
building a great fire meanwhile to attract the 
attention of the natives. The latter would then 
come forward and spread out what they were 
willing to give in exchange, after which they 
would fall back. If, on returning, the first party 
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were satisfied, they took what was offered and 
went their way; if not, they retired to give the 
other party further opportunity to increase their 
oflfer. Good faith was observed; credit then as 
now rested on this. Thus commerce originated. 
The next step was the institution of the fair. 
Hostile people met under a truce at some place 
previously agreed upon, for a certain number of 
days, to exhibit their wares and make eschanges. 




CaiTlagn Id Egypt, 1800 B. C. 



The first market was thus established. Its trade 
corresponded to our imports and exports. Hence- 
forward man's progress was comparatively easy. 
Men combined to further their aims as traders; 
wherever these combinations have been frus- 
trated, civilization has waned and mankind has 
suffered. 

Money was unknown to primeval man. Trade 
was carried on by barter,— give and take. The 
seller in every transaction was also a buyer. To 
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a people of the pastoral habits of the Aryans, 
the cow was the unit of value. With the lapse 
of time and change of habitation and mode of 
life, it gave place to other standards; the pig, 
camel, ass, mule, goat, horse, and so on.* The 
utilization of metals for purposes of exchange is 
comparatively recent. Gold has existed from 
prehistoric times, but was not known to the 
Aryans. Silver is of later origin, but still pre- 
historic. It was more highly esteemed than gold 
owing to the limited facilities of the ancients 
for procuring it, just as iron, in its turn, was 
more highly prized than silver for a similar 
reason. Iron dates from the earliest historic 
period. The manufacture of steel (tempered 
iron) was early acquired. Bronze (the product of 
copper and tin) is supposed to have antedated 
iron. It is believed that the Chaldeans first dif- 
fused the knowledge of working metals. Certainly 
the art seems to have been familiar to them long 
before we discover any trace of it in connection 
with the people who lived to the westward. 

When metals came to be used as a basis of ex- 
change, they were weighed in bulk, as iron and 

* AU debtH, fines and obligations of every name and nature 
were settled in currency of this kind, or by enforced labor. The 
evolution of mankind in this respect has not been peculiar to 
any race, people or time. Itisastage in the progress of man. 
A proof of this is found, if further proof were needed, in the 
fact that the Imperial Geographical Society of Russia reports, in 
the year 1893, the existence of a race of people, called the Chew- 
sures, in the Empire of Russia, who at this day know nothing of 
money. Their unit of valuation is the cow; they value ahorse 
at three cows; a stallion at six, and so on. 
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sugar are today. Later specific quantities were 
manufactured into ingots and stamped with their 
weight. This stamp, naturally enough, took the 
shape of some domestic animal with which the 
people were familiar, such as the ox, bull, sheep, 
and so on. Thus a bar of copper stamped with 
the image of a cow possessed a value equal to 
that of the cow. Later the stamp of the govern- 
ment or reigning monarch was substituted. It 
indicated the value of the token. Copper was 
the first metal known. The utilization of gold 
and silver as a circulating medium followed cop- 
per. The latter metal was known from a very 
early date. The Aryans were familiar with it, 
but seem to have made but slight use of it. The 
early Greeks possessed the art of hardening cop- 
per so as to make it available for swords, spears, 
axes, etc. 

The community of interest that existed among 
the Aryans in regard to land arose not from 
choice, but necessity. Moreover, land had little 
or no value owing to the limited resources of the 
people and the absence of agriculture. The 
spirit of modern communism did not suggest it. 
Men have never accepted partnership with their 
fellows willingly. A contrary disposition has 
always indicated man's decadence, his loss of 
courage, energy, abstinence, independence. 

The Aryans were peculiarly ingenious for a 
primitive people; they had a decimal system 
running up to a hundred; they counted upon 
their fingers; a foot, span, arm, or pace was their 
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use of the wagon as a house, while a convenience, 
tended to perpetuate the nomadic habits of the 
Aryan people because of the facility with which 
they were able to move from place to place. It 
weakened their love of locality; they did not 
stay long enough in a place to become attached 
to it. 

The ox and the cow served the Aryans for food 
and as carriers. It is because they were not famil- 
iar with the horse that scholars hold that they 
could not have come, as at first supposed, from 
the table lands of Asia, where the horse was in- 
digenous. It was in Asia, the land of the rising 
sun, of mystery and romance, that the horse was 
first domesticated. Evidences of his presence in 
Europe, however, are found during the palaeo- 
lithic age, where he was used for food. He ap- 
pears not to have been larger than a Shetland 
pony. He had, however, enormous teeth and 
jaws. His development is the result of breed- 
ing. He was used by the Greeks for drawing 
their war chariots, and was thus employed at 
the siege of Troy. But they had not yet learned 
to mount him. The fable of the Centaur — half 
horse, half man — is said to have grown out of a 
belief upon the part of tliose who saw a man on 
horseback for the first time that the horse and 
rider were one. The Egyptians, rich, luxurious, 
worldly wise, had no knowledge of the horse in 
early times. The builders of the pyramids, who, 
above all sovereigns, exercised arbitrary sway 
over men, did not even possess so simple a lux- 
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ury as a palanquin. It is probable that the con- 
quest of Mexico by Cortez would not have been 
effected except for the superstition the natives 
attached to the horses of the conqueror. The 
animal was unknown to them. 

The horse has ever been the favorite Carrier of 
mankind. The Grecians loved horses as we do. 
They bred them with the utmost care. Upon their 
fleetness, intelligence and strength their lives 
oftentimes depended. Chariot racing was a favor- 
ite amusement with the Greeks. Two, three or 
four horses were hitched loosely abreast; victory 
depended upon their swiftness and the skill and 
courage of the driver. To be victorious at Olym- 
pia was the greatest honor that man could attain. 
The races occurred every four years; this year 
was called the Olympiad.* King and noble, priest 
and layman, alike competed. After the decadence 
of Greece, the races were perpetuated by the 
Romans. The strife that these contests gave rise 
to greatly stimulated the improvement of horses. 
This improvement is still going on. Horses of 
superior breed were revered by the ancients. 
Those of Achilles were said, because of this, to 
have sprung from the gods. History abounds 
with the quaint superstitions of primitive people 
regarding this animal. Bellerophon, King of 
Lycia, it was said, sought to mount the skies 
on his steed Pegasus The nomad looks upon his 

* The Greeks measured time from the first Olympiad seven 
hundred and seventy-six years hefore our era, just as we com- 
pute it from the birth of Christ. 
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horse as his friend. The Asiatics make him their 
companion. Among the highly capable races, the 
Semitic peoples seem to care least for the horse. 

The idea of using the horse was an incident in 
the evolution of man. Running wild over the 
vast steppes of Central Asia, he was caught and 
tamed. Broken, he became effective for war. 
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Chivalrous Greece attacned an exaggerated value 
to him, but the roughness of the country pre- 
vented his being generally used. At the battle 
of Marathon (490 B. C.) the Greeks had no cav- 
alry; a runner carried the news to Athens. In 
the retreat of the ten thousand (400 B. C.) Xeno- 
phon had no cavalry, except such as he was able 
to organize from the pack horses and those cap- 
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tared from the Persians. In Greece, Elis and 
Thessaly, with their verdant valleys and grassy 
slopes, were the favorite breeding places for 
horses. However, all the horses raised annually 
in Greece did not equal those bred by Tritaech- 
mes, Cyrus' governor of Babylon, who owned 
eight hundred stallions and sixteen thousand 
mares, besides the annual war contingent he fur- 
nished the government. 

The Arab, of all men, possesses the greatest 
affection for his horse. The Scythians, a savage, 
untamable race, used the milk of their mares for 
food. The Parthians, the most formidable horse- 
men of whom we have any account, did likewise. 
Before these fierce warriors the legions of Rome, 
hitherto invincible, succumbed. The Tliessalian 
horsemen were the most famous of Greece. Siding 
with Xerxes, they afforded him effective aid in 
his invasion. The phalanx of Philip of Macedon, 
supplemented by the Tliessalian horse, made him 
invincible. Nothing could withstand their on- 
slaught. In the battle for supremacy between 
Sparta and Thebes, at Leuctra, the former had 
one thousand horse, while ICpaminondas had a 
less number; in the final struggle at Mantinea the 
Thebans had three thousand horse, the Spartans 
two thousand. 

The stealing of horses and cattle in primitive 
ages was a favorite means of rol)bery, as it is now 
in all new countries. It was punished with death, 
as it is today on the frontiers of North America. 
From being at first merely a source of delight or 
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an instrument of war, the horse became more 
and more, with the lapse of time, a drudge, a vul- 
gar carrier of packs, a drawer of water, a hewer 
of wood, so to speak. Of all nature's gifts to man, 
none exceeds the horse in value. His strength 
represents the unit of our service. He is the real 
progenitor of the steam locomotive. But with its 
advent his value to us has not been lessened. 
From the earliest ages he has been the mainstay, 
the pillar of strength of Carriers. 

A study of the Aryan speaking people carries 
us, step by step, down to those among their de- 
scendants who first achieved greatness — the peo- 
ple whom we most love, the Greeks, among whom 
we discover the first Common Carrier. The petty 
kingdoms of Greece were evolved from different 
clans, generally similar to each other, but never 
sufficiently close to become cemented or to pre- 
vent intense jealousies and hatreds. The first 
glimpse we have of them is at the siege of Troy, 
where contingents from every part of Greece 
were assembled. Troy was the seat of power on 
the Asiatic coast; the center of vast political 
machinations that kept Greece in constant alarm. 
The rape of Helen was, it is probable, the rav- 
ishing of the Grecian coast by its marauding sub- 
jects. It is not now believed that the Greeks 
would have gone to war for a wanton like 
Helen. They were too practical; too thrifty. 
The war grew out of the predatory raids of the 
Trojans. Driven, finally, to despair, the Greeks 
collected their forces and sailed away to the 
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coast of Asia Minor, where they waged a desul- 
tory war against their enemies for many years. 
The siege was only an incident — the culminating 
one. At that time the Greeks were hardly more 
civilized than the savage Indians of North Amer- 
ica. Indeed, no primitive people so greatly re- 
semble the Greeks of Homer as some of the 
North American tribes. 

The Greeks lived on meat and were much given 
to fighting and drunkenness. The funeral rites 
of their great chiefs were holocausts of blood; 
hecatombs of slaves and prisoners were slain to 
appease their manes. In other cases animals 
were generally used for sacrificial purposes. At 
the time of the Trojan war the great kings of 
Greece lived apart in impregnable fortresses. 
The walls of some of these were of enormous 
thickness; those of Tiryns and Mycene were 
from twenty-five to fifty feet thick, and propor- 
tionately high. They indicate the necessity 
there was for defence. The floors of the living 
rooms in those citadels were of concrete, roughly 
patterned in squares and painted. The walls 
were coated with plaster and decorated with del- 
sartian animals and figures, a rude panel follow- 
ing the ceiling in some cases. The fireplace, as 
in the case of all primitive dwellings, was in the 
center of the room. Cleanliness was not a virtue 
with the Greeks more than with other semi-bar- 
barians. The filth and stench of their dwellings 
would be intolerable to a civilized person. The 
security of their fortresses required that they 
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should understand and practice drainage, bnt 
there was no thought of sanitation or ventila- 
tion. Great numbers of people ate, lived and 
slept in the same room; the animals they re- 
quired for food or for sacrificial purposes were 




killed and dressed in the room where they were 
to be cooked or at the door without. The en- 
trails were devoured by dogs, or lay festering in 
the air. It is not probable that the palace of 
Priam equaled in comforts the hut of the poorest 
Russian peasant. 
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In the tombs of the Grecian kings of that age 
Doctor Schliemaun found vases, bowls and jugs 
made of clay, painted and varnished; also terra- 
cotta idols, fashioned after the image of man, 
but so rude as to be hardly recognizable. The 
dead were embalmed. Slabs, rudely decorated 
with hunting scenes, marked the graves. With 
the bodies were found the ornaments that 
adorned them when alive — diadems, pendants, 
crosses, earrings, bracelets and rings of ham- 
mered gold in repousse work; gold hairpins; 
glass and amber beads; gold, silver and copper 
cups and images; spear heads, swords and knives 
of bronze; stone and obsidian arrow heads. The 
people were idolators. However, they believed, 
like their ancestors, in a future state. The period 
was known as the Mycenean age, 1200 B. C. Its 
civilization was utterly destroyed a hundred 
years afterward by the Dorian invasion. But so 
great was the genius and versatility of the Greek 
people that in the time of Pericles, four hundred 
and fifty years before the Christian era, the de- 
scendants of the semi-savages of Mycene had 
become a highly cultivated people, the equals of 
the greatest teachers, statesmen, orators, sculp- 
tors, architects, poets and warriors the world has 
ever known. 

The first glimpse we have of the Grecians they 
are clothed in the skins of animals. Their weapon 
is a club. A sharp stick, hardened in the fire, 
serves as a spear. They live upon the semi-raw 
flesh of animals. In Arcadia the acorn served 
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for food. Robbery was common. The peculiar 
situation of Greece, projecting like an arm into 
the sea, made her people pirates, and for many 
centuries kept them pirates. Thus they grew up 
adventurous and independent. They were vain 
to the last degree, like all talented people. In 




their early history the Greeks gave but little 
thought to the arts of Caniers. Their highways 
were poor and infested with robbers. They were 
a contentious, pugnacious race, at constant vari- 
ance with each other. They loved war, but with 
the prudence of those who value property, ab- 
stained from burning each other's cities. Herein 
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they differed from all other peoples. When, how- 
ever, at war with other nations (whom they 
classed indiscriminately as barbarians) they de- 
stroyed what they could not carry off, murdering 
or enslaving the inhabitants without mercy. The 
Greeks were at once crafty and unscrupulous; 
refined and brutal, artistic and sensual, wise be- 
yond all other men. Prize fighting was one of 
their favorite amusements. The hands and lower 
arms were encased in leathern thongs loaded with 
lead. Prizes were awarded as they are today. 
In the fabulous encounter between Hercules and 
Eryax the prize was said to be the kingdom of 
Sicily; Ulysses fought Irus for the right to solicit 
alms; in the contest between Epeus and Euryalus, 
at the funeral of Patroclus, it was a mule and a 
bowl; in the contest between Entellus and Dares 
at Drapanum it was a bullock, and in the account 
Dares is described as being carried off the field 
gulping up blood and teeth. The encounters 
were oftentimes fatal, but were conducted by the 
Greeks with less brutality than was the custom 
with surrounding nations. 

Greece abounded with vast forests and impass- 
able morasses. The Greeks cared little for travel. 
They associated the power and mysteries of the 
gods with the mountain heights, — hence the 
Olympian Court, Idean Jove. Unfamiliar with 
the geography of the earth and ignorant of its 
laws, they filled its unknown places with 
creatures of their fancy. When perplexed, they 
visited the shrines of the gods for advice, poring 
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over the delphic utterances they received after- 
wards with incredible patience and childlike 
faith. Ambitious, fierce, warlike, they treasured 
their personal liberty above everything else. 
They were like the Aryans, extremely super- 
stitious. To them the wind and the rain, the 
sky and the cloud, the wood and the river, were 
living things. They heard the voice of Jove in 




the thunder; saw his arm in the lightning. They 
peopled the water with deities, nereids, sea 
nymphs; the islands with cyclopean monsters, 
cannibals, satyrs, furies, syrenes, enchantresses, 
harpies; the gloomy forests with gods and satyrs; 
the border of the earth with creatures half 
human, half animal. The winds and the storms 
they believed to be stored in vast caves ready to 
be let loose. 
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The Greek religion is thought to have been de- 
rived from the Egyptians and Chaldeans. It was 
simple and unquestioning, — that of children with- 
out, a past who knew nothing of natural laws. 
They believed that everything depended upon 
the personal interest and inclinations of the gods, 
who aided those they loved and thwarted those 
they disliked. They picture the gods as coming 
and going at pleasure, sometimes making their 
presence known, but more often not; to their 
visitations and amours were due the half divine 
heroes of Greece, — children of gods by favored 
men or women out of wedlock. They attributed 
to the gods the same passions as men, only of 
heroic character. 

The ships of the primitive Greeks were small, 
ill constructed and cumbersome, little better 
than open boats. When ashore they were drawn 
up on the land, as the Indian does his canoe. At 
such times the masts and other paraphernalia 
were removed. Virgil speaks of the vessels of 
iEneas as having anchors, but in this he is 
thought to have erred, the anchor having been 
invented later. Vessels were without cabins; 
commander, sailor and guest alike slept upon a 
bench. The compass was unknown; at night the 
moon and stars served as guides; adverse winds 
and storms were ascribed to an offended deity; 
favorable winds and clear skies were construed 
as the friendly countenance of a kindly spirit. 

The early Greeks were migratory. When 
overcrowded or molested they moved away, 
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forming new settlements; right of selection was 
recognized as belonging to the strongest; there 
was no security, except such as was maintained 
by force; men were hunters and shepherds, but 
above all, warriors. Their knowledge of agri- 
culture was limited; they were gi'egarious and 
lived by the chase and upon their flocks. Bold, 
adventurous and self reliant, they stubbornly 
preserved their tribal relations to the end, and it 




was through the divisions and jealousies these 
conditions engendered that their enemies were 
enabled finally to overcome them. 

Such were the Greeks. They gave much and 
borrowed little. Creative and imaginative, their 
intelligence subjugated the world and still 
influences its destinies. It was amid such con- 
ditions that the hardy Ionian sailors, the First 
Common Carriers, were evolved. 



CHAPTER II. 

RAILWAY KNOWLEDGE AND METHODS. 

Everything in life progresses or recedes. 
There is no intermediary stage. Business is pro- 
gressive. It sloughs off today what was yester- 
day an integral part. Except for such changes, 
progress would cease. It is the secret of the great 
advances railways have made. This progress 
will continue as long as a large number of men 
continue to interest themselves in their affairs. 
Not longer. And herein lies the danger of 
adopting a uniform implement of any kind, such 
as a car wheel, brake, coupler or switch signal; 
men then cease to study the question; they settle 
down to a belief that perfection has been 
reached. Discoveries that would under other 
circumstances be made, remain undeveloped in 
the inventor's brain. He is handicapped by hav- 
ing to compete against a thing that is accepted 
as the best of its kind. The moment he attacks 
it he is accused of being an idealist, perhaps a 
crank by many, including those interested in 
bettering the service; he is looked upon as a dis- 
turber. To secure the introduction of his idea 
requires years of labor, outlay, disappointment, 
humiliation. This is what it means to attempt 
to overthrow or change anything that is standard, 

(61) 
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anything that has been agreed upon as the best. 
And herein lies one of the principal objections 
to government control. It retards progress. 
Everything a government adopts becomes stand- 
ard; inviolable; the best of its kind. The in- 
stincts, prejudices and comforts of government 
employes and those they deal with are concerned 
in perpetuating it; a dull, plodding, mechanical 
group take the place of alert ov^ners and ambi- 
tious eniployes. Such is government ownership 
or government supervision. 

The construction of railroads and their prog- 
ress and development are due to constant experi- 
ments and changes; to dissatisfaction with what 
exists; aspirations for something better; to a love 
of gain. Except for this spirit, which is not 
found associated with the mechanical offices of 
government, w^e should be traveling by the stage 
coaches of George the Third's time, or, if we had 
railroads, they would be like those of forty years 
ago — high priced, cumbersome, insufficient, slow, 
inadequate. The railroads of today, by which 
the developments of a century are consummated 
in a decade, are due to the genius of innumer- 
able men ; but above all to the genius of proprie- 
torship, the instinct of private ownership, pri- 
vate gain. No one can take the place of the 
owner. " It is alw ays better that trade and in- 
dustry should as far as possible be left to private 
enterprise. Government management is almost 
invariably wasteful and inefficient."* 

♦ Professor Henry Fawcett. 



6i SCIENCE OF RAILWAYS; 

Nowhere in the world are there men of higher 
intelligence than those who operate railroads. 
They comprise so -great a number, however, and 
are so widely separated, that it is necessary to 
govern them hy definite rules. Now, there are 
two ways of laying down a rule: One says, "You 
must." This will do, if the master is on hand to 
see that it is observed ; otherwise, it is like firing 
into the sea. A few conscientious men will ob- 
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serve it from principle; tho mass, however, will 
not regaitl it except so far as punishment attends 
neglect. The rea-son is, not that they are wil- 
fully disiibedient, but that they are busied with 
other matters and, not understanding its impor- 
tance, neglect it. No one, if left to himself, will 
carry out an order of which he does not under- 
stand the force. The other way to give an order 
is to accompiiny it with an explanation of its pur- 
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pose and necessity. By this means the person 
addressed becomes a party to the transaction. 
The order appeals both to his judgment and fidel- 
ity. There are, therefore, two reasons for expect- 
ing its observance, where there is only one in the 
first case. 

In many instances explanation is impossible in 
business transactions; no one understands this 
better than employes. But, generally speaking, 
co-operative effort can not be earned on efficiently 
where there is not concurrent knowledge. It is 
not only necessary to tell men that they must do a 
particular thing, but to tell them why. This is 
the purpose of these books. They do not aim so 
much to lay down particular rules as to explain 
the necessity for and the value of such rules. 



It is apparent from a perusal of the accompa- 
nying book and that devoted to disbursements 
that the subject of railway supplies is worthy of 
more general attention than it has received up to 
this time. Great progress has been made, but the 
subject is still imperfectly understood. Practices 
are still accepted more or less generally as ortho- 
dox that will not stand the scrutiny of intelligent 
investigation. Many of the defective methods 
that attend the handling of railway supplies are, 
however, inherent; the result of want of under- 
standing and proper provision in the laying out 
of railway shops and grounds in the first place. 

The supplies of a railway have been likened to 
those of an army. They are infinitely greater, 
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but are capable of being surrounded with better 
checks and safeguards. A quartermaster may 
square his books by an entry " Lost in battle." 
But the manager of a railroad can be made to 
account for the supplies he buys to the utmost 
farthing. 

The relation that the articles used by railways 
bear to each other varies on different lines, ac- 




coi-ding to the nature of property and business. 
Cost is dependent upon the quantity purchased, 
proximity to market, the skill of the purchaser, 
financial ability, etc. The number of articles 
that a company uses is so great that a schedule 
of them would fill a volume. I started out to 
make a list, but found it impracticable. The 
statistics of many railways give the kinds of sup- 
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plies used for repairs and maintenance and the 
cost thereof. I do not remember, however, to 
have seen a table giving the aggregate cost of 
each kind of material for a road as a whole. It 
would not perhaps be advisable to go to the ex- 
pense of such details. They are more interesting 
than valuable. 

The intelligence and fidelity exercised in the 
purchase, care and use of railway supplies in- 
fluence directly the cost of construction and 
operating, and affect, very materially, the profits 
of owners. To the bulk of railway men the sub- 
ject is an unknown quantity. It can not receive 
too much study. 

The amount standing upon the books of a com- 
pany charged to supplies should comprise the 
material, both new and old, in store. In pointing 
out safeguards for the faithful and economical 
handling of material, I am led to discuss the best 
means of insuring its careful and prudent use 
after it passes into the hands of employes; loss 
or waste in such cases directly affects the sup- 
ply. This enlarges the subject and enhances its 
importance. 

A word here in reference to my books on rail- 
ways. They refer to my business, and have had 
for their purpose the advancement of the inter- 
ests of my employer. If 'he has derived no 
benefit therefrom, I have fallen into the mistake, 
made by so many men occupying similar posi- 
tions, of overestimating my services in his 
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behalf. In reference to the scope of my writ- 
ings, they are intended, it is proper to say, 
mainly for the young and advancing class among 
railroad men; for those who lack opportunities 
of learning; for those who desire to know the 
subtleties of railroad affairs, yet are prevented 
by their environment. The interests of railway 
companies require the widest diffusion of knowl- 
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edge among their officers and employes, but, un- 
fortunately, tliere are no present opportunities 
by which it may be acquired, except as they pick 
it up piecemeal, here iinil tliere. My books are 
intended, so far as their limited scope applies, to 
supply this deficiency. The Managers of rail- 
ways have, generally, no need of information in 
this direction; their great talents, experience and 
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opportunities make their knowledge cosmo- 
politan; make them teachers; the natural expo- 
nents of railway policy and practice. The 
knowledge they possess, however, has a tendency 
to make its exposition by others appear unneces- 
sary. This is the error that men fall into whose 
appetite has lost its elasticity through over use; 
the mistake of successful men; of men whose 
ambition is gratified. They forget that the stale 
platitudes of today were to them the delights of 
yesterday; that what is common to them, is the 
source of the liveliest curiosity to their less 
favored brethren. 

I have been more or less criticised for writing 
on railway subjects. But I have never written a 
word except to advance the interests of railways, 
of those who work for them, and those whom 
they serve. Criticism, whether friendly or not, 
benefits. While a man must have friends, it is 
not an unmixed evil to have about him active 
enemies. If they should happen to be a little 
malevolent, so much the better. Men thus sur- 
rounded are kept bright and active; their ego- 
tism is not allowed to eat up their vitality. 
Men are spurred on to achieve results quite as 
much by enmities as by more amiable consid- 
erations. In early life I prayed to be delivered 
from my enemies. Now I feel that I have never 
had enough of them, or that if plentiful, they 
lacked activity and force. I find, in looking back 
over my life, that I owe much that I have 
achieved to the efforts of enemies to rob me of 
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some right or to keep me from doing something 
I had not thought of doing. My experience is 
not peculiar. Men are too amiable. They allow 
themselves to be crowded out by the swineabout 
them. They frequently require incentive, op- 
pression, bitter personal animosity to spur them 
on. Every man who desires to become great or 
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to remain so should pray to have around him 
active, energetic and influential enemies. If, 
therefore, the officials and employes of railroads 
who till their departments and bureaus should 
find themselves surrounded, as they will often- 
times, with jealous and unrelenting foes, they 
must not look upon the situation as one devoid 
of good. 



CHAPTER III. 

PROPERTY VERSUS POVERTY. 

Envy is the curse of our day. If the Com- 
mandments were to be rewritten, the sin of cov- 
etousness would be the first named instead of 
the last. Nothing in the history of the Jews 
reflects more credit upon them than the fact 
that this sin was esteemed the least of their 
vices. 

Its enormous importance at the present time 
grows out of a false conception of the relations 
that men were intended to occupy toward each 
other. It is partly due to a belief that through 
"cramming" and other processes the dull and 
worthless may be made the equals of those upon 
whom God has stamped the highest attrirbutes. 
Out of the truism that all men are equal before 
the law has grown a belief that they are equal 
in everything. Hence the jealousy and rage of 
the improvident, the incapable and worthless 
toward those who through their wisdom or self 
denial are able, while supporting themselves, to 
add to the wealth of the world. 

The desire to be rich is laudable; but to desire 
a thing because our neighbor has it, is l)ase. The 
secret of man's happiness is contentment, coupled 
with an honest desire to add to his position and 

(71) 
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comfort. Out of these the greatness of the world 
has grown. Envy and jealousy have never ad- 
vanced mankind in the direction of either great- 
ness or goodness. Directly the reverse. 

It is the curee of mdical teachings that they 
make men envious. It is fashionable among 
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many to a.'fcribe the rapid advance of the world 
to such teachings. On tlie contrary, it is due to 
the prosy, conservative, plodding capitalist, who 
has constructed our telegraphs and railways and 
has had the genius t<» operate them successfully. 
Radicalism is a species of fever — the hectic flush 
that precedes death. 
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The wealth of a country is the evidence of the 
intelligence and thrift of a people; of their dis- 
position to work, and the respect they pay to the 
rights of others. It evinces, especially, their abil- 
ity to sacrifice present gratification to future 
good. Every dollar saved represents a luxury 
denied. This is true, no matter what the wealth 
of its owner. The desires of a millionaire and the 
pressure brought to bear upon him to dispossess 
him of that which he has, exceed the pressure 
put upon a poor man, in the proportion that his 
means exceed those of the latter. 

A pleasure does not consist in the thing itself, 
so much as in the effort it cost us; in the depriva- 
tion that it represents; in its rarity, in fact. The 
banquet that costs a million dollars is not enjoyed 
more heartily by host or guest, or partaken of 
with feelings of greater self esteem, than that ex- 
perienced by the colored man in the swamps of 
the Carolinas who invites his neighbors to par- 
take with him of sweet potatoes and opossum. 
Nor is the discontent among those whom the rich 
man omits to invite to his board greater than 
among those whom the Carolinian fails to ask to 
his succulent feast. If, however, we make the 
latter believe, either through political teachings 
or otherwise, that he also ought to be able to 
give a million dollar banquet, without the ex- 
penditure of corresponding intelligence, labor 
and self sacrifice, then we shall destroy his hap- 
piness and his value as a citizen, without advanc- 
ing the interests of mankind. This is exactly 
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what many of the political maxims of the pres- 
ent day are doing. 

It is a compensating advantage afforded by a 
general and wise law of nature, that the poor 
man shall enjoy the luxuries his scant means 
afford with the same zest that the rich man de- 
rives from the expenditure of his wealth. When, 
therefore, the former is blessed with work and a 
contented disposition (and a contented disposition 
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is the natural inheritance of every man) it fol- 
lows that he must be as happy as his neighbor. 
If, in addition to this, his hiihits are frugal, he, 
too, will acquire riches. He will commence by 
■LC(|uiriii^ a competence. This will be his first 
aim. It is but a step thence to wealth. 

Enjoyment is relative. Tt becomes impossible, 
however, tlie moment the spirit of jealousy and 
envy is interjected into it. Jealousy and envy 
evince a mean spirit, a naiTow comprehension; 



PUBCHA8E, CABE AND USE OF MATERIAL. 76 

an evidence of moral obliquity; of a mind unable 
to enjoy that which it has or derive happiness 
from anything it may attain. It is the curse of 
our social life; it disturbs the slumbers of the 
poor man without bettering him, and is a thorn 
in the side of the rich. 

The desires of the envious are not spontaneous. 
They grow out of the acts of others. They es- 
teem not the comforts they have, but glance with 
lowering eye at the apparently greater comforts 
of their neighbors. Happiness under such cir- 
cumstances is impossible. The mind is not 
soothed by success, by that which God has granted. 

Envy is the outgrowth of forgetfulness; of self- 
ishness; indifference to the fact that the thing cov- 
eted is the product of a sacrifice equal to its extent. 
That it represents, moreover, a principle that can 
not be disregarded without destroying civiliza- 
tion; without making might the arbiter, and des- 
titution and wretchedness common. There are, 
of course, instances where wealth has been ac- 
quired quickly, through fortuitous circum- 
stances, without special deprivation. Such cases, 
however, are exceptional and do not at all affect 
the general principle. 

Whoever owns a dollar in money which is em- 
ployed in reproduction, \vhoever has a dollar over 
and above his debts invested in business, is to 
that extent a capitalist. Capital is represented 
not alone by the circulatingmedium of the world 
but by the buildings, plant, machinery, supplies, 
stock in trade and appliances of manufacturers, 
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merchants, carriers and others. Whoever has a 
dollar's worth of property is a contributor, to 
that degree, to the world's wealth. Property 
represents prolonged thought, economy, self de- 
nial. It is born in labor and deprivation ; it should 
be enjoyed in peace and contentment. The ma- 
terial interests of a country afford evidence of its 
strength of purpose, the grasp of its people. The 
acquisition and maintenance of property occupy 
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alike the thoughts and purposes of christian and 
pagan; of those already rich; of those who hope 
to become so; of those who possess a competence; 
of those who are struggling to acquire one, 
Man's struggle to better himself broadens his in- 
telligence and multiplies liis al>ility to help 
others. The inestimable boon that wealth con- 
veys to the community is the opportunity it 
affords its possessor to give employment to others. 
No one who possesses within himself true ele- 
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ments of manhood seeks or desires other aid from 
his fellows than opportunity to work. This boon 
granted, he becomes the arbiter of his own for- 
tunes. His progress may be slow, but this will 
not render it less attractive. The determination 
of a man to succeed increases immeasurably his 
value as a worker. His savings, meager at first, con- 
stitute the nucleus of a fortune. Once the start has 
been made, the future is assured. The value of sav - 
ing is but poorly represented by the amount of 
money laid by. It is more fitly illustrated in the 
strengthening of the character of the person; in 
giving him a purpose in life, a fixed goal to be 
reached; in making him self contained; in filling 
his mind with ennobling thoughts; with lofty aspir- 
ations. Thus engaged, he has little time, and less 
inclination, to meddle in the affairs of others; to 
criticise their failures; to growl over their suc- 
cesses. The man who has acquired the habit of 
saving sees before him an old age secure from 
want; a life closing amidst contentment and hap- 
piness. He has no incentive to steal. He is not 
envious of those who have more than he, because 
he hopes to become their equal. The habit of 
saving represents industry, contentment, integ- 
rity, loyalty, exalted purpose, an honorable life, 
a green old age. 

The avenues through which wealth may be 
acquired multiply with the thought given to 
them. Herein lies the secret of rich men. 
Their capacities are no greater at the start than 
others, but their purposes are higher, or if not 
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higher, more steadfastly pursued. Their deter- 
mination is greater and the necessity of sacri- 
ficing the present to the future more rigidly 
adhered to. Riches are the fruit of intelligent 
purpose; of indomitable perseverance, of pro- 
longed self sacrifice. Poverty is too often the 
fruit of present gratification or of wasted op- 
portunities. 

Encouragement to save and the preservation 
of that which has been saved is one of the chief 
duties of the government; one of its greatest 
and most beneficent functions. Upon the care 
and wisdom thus exercised depend not only the 
present happiness and prosperity of a people, 
but their future. Such protection encourages 
those who have to increase their sphere of use- 
fulness. It is also an incentive to. those who 
have nothing to acquire first a competence, 
afterward a fortune. A government can have no 
loftier purpose than this; every other material 
good follows in its train or is collateral to it. It 
represents food, clothing, independence, enlight- 
enment, manliness, contentment, respect for the 
rights of others. 

The tendency of modern teachings is to make 
mate^rial things secondary to mere forms or 
words; to say that theory is superior to practice; 
that the world's history does not represent the 
wisdom of mankind, but its perverted purposes. 

No country whose citizens do not aspire to 
fortune, and which does not possess avenues 
whereby this aspiration may be successfully pur- 
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sued, can hope to become great. The first step 
in the progress toward wealth is by boarding; by 
saving something, however small. The insignifi- 
cance of the sum frequently makes it appear 
absurd, the outgrowth of a base aud mechanical 
spirit. This view of the subject is mistaken. 
The act of saving evinces the highest and best 
qualities of mankind. It is an evidence of self 
abnegation; of ability to help others. When 
once the determination has been made to save, 
the processes of thoiifrht it invokes make men 
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contented. They no longer look to vague and 
fortuitous circumstances for that which they 
desire. Their purposes become definite and 
settled. They do not look upon the possessions 
of their brother with the eye of a robber, but 
with kindly interest, availing themselves mean- 
while to the utmost of his experience. 

Whatever a man thinks, he becomes. The 
thoughts of an industrious and saving man look 
forward to a time Avhen he will no longer be com- 
pelled to work. His dream of idleness is 
Utopian, because work is necessary, God's greatest 
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blessing, and its discontinuance foreshadows 
decay and death. But the prospect of a compe- 
tence, the hope of a fortune, the dream of inde- 
pendence, stimulate him to labor and to save. 
When a mind is once imbued with the acquisition 
of property, it grows with what it feeds upon, 
multiplying the usefulness of the man according 
to his talent and opportunities. The process of 
acquisition once set in motion, never ceases. On 
the other hand, the desire to possess without the 
disposition to labor and to save, is the instinct of 
a robber, of a common thief. That a person so 
constituted will, sooner or later, attempt to ply 
his vocation, follows as inevitably as honor and 
wealth follow in the case of his more unselfish 
brother. 

The mistake that men make in believing that 
wealth will bring contentment and happiness 
without prolonged self sacrifice, lies in ignorance 
of the fact that to be fully enjoyed it must be 
honorably earned. As well might a soldier hope 
to enjoy as victor the battle won by his comrade, 
as the possessor of wealth hope fully to enjoy 
that which has been earned by another. The 
history of every self made man illustrates this, 
and while his predominating thought of self may 
detract somewhat from his merit as asocial com- 
panion, it truly evinces the absorbing delight 
that the accomplishment of an object long pur- 
sued affords. He loves to talk of his achieve- 
ments; to recount his adventures; his successful 
schemes; the labor they involved; the empires 

6 
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of industry they gave birth to. The gratifica- 
tion he feels in exhibiting his wealth, his horses, 
pictures, houses, even his raiment, is the gratifi- 
cation of a chile] : the gratification that follows 
an effort long sustained and ultimately successful. 
We participate in his happiness, are refreshed by 
its ardor, and while we may not hope to be 
equally successful, can not fail to observe that it 
is the outgrowth of previous deprivations 




Railway protn-rty, iucliiding money invested 
in Supplies, represents the accumulated savings 
of particular lu-rsons as much as the coal that is 
laid away by the widow fur her winter's use rep- 
resents her savings. Except for the saving dis- 
position of mankind, there would never have 
been any capital witli which to build i-ailroads in 
the first place, or extend them after their suc- 
cess bad been demonstrated. Every mile con- 
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structed, every new car built, represents money 
that has been hoarded. It is a material, physical 
evidence that many persons, instead of spending 
everything to gratify present wants, have laid 
aside a portion. To the extent they did this, the 
community is better off, enjoys better facilities, 
greater comfort, greater opportunities for making 
money. The employes of railroads are especially 
bettered by it; through it their sphere of useful- 
ness in increased and their number multiplied. 

In conclusion, it ought not to be necessary to 
say that no difference exists between the rights 
of those who own railway property and the 
rights of others. But the warfare that has been 
made upon railway corporations renders it 
proper. They are, equally with other property 
owners, entitled to protection, to earn a return 
on their investment. To deprive them of this 
right is to encourage a spirit of destruction to 
every kind of property. 



CHAPTER IV. 

RAILWAY supplies; NECESSITY AND VALUE OF 
HANDLING THEM SCIENTIFICALLY. 

The supplies of a railroad are generally under- 
stood to mean new and old mat-erial on hand in 
store, not in use. Incidentally, however, they 
include property of a portable nature, such as 
tools in the hands of workmen, the due pro- 
tection of which is important as supplies in store 
must be drawn upon to replace them. I shall, 
therefore, not only consider the question of sup- 
plies, but point out necessary safeguards in con- 
nection with their use. 

The supplies of a railway constitute personal 
property. They are in the nature of a permanent 
investment. They have a current value in the 
market, yet are not available as an asset (except 
in the sense that the right of way of a railroad 
is an asset), for the reason that a property can 
not be operated without them any more than it 
can be operated without a track. They are, 
therefore, to be view^ed from the same standpoint 
as the latter. They can not be disposed of and 
can only be slightly diminished in amount. 

The custom in regard to the disposition to be 
made of supplies in the accounts is not uniform. 
It is not the practice, for instance, in America, to 

(86) 
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capitalize these investments. The reason of this 
omission doubtless grew out of the fact that the 
amount in the early history of railroads was 
small and the credit of the companies so pinched 
as not to make it easy to capitalize expenditures 
of this nature. 

The amount of material necessary for a com- 
pany to keep on hand to meet current wants 
depends largely on the proximity of markets and 
the character and extent of the property and the 
amount of its business. 

The value of railway supplies on hand, with 
the tools and light implements in the hands of 
employes, represents an average of about two 
and one-half per cent, of the total amount 
invested in railway property. 

Each year adds to the number of articles that 
a railway uses. Improvements, new conven- 
iences and luxuries swell the list. Upon some 
roads libraries, foot baths, barber shops, pianos 
and organs form part of the paraphernalia of the 
train and station service. The list will go on in- 
creasing until it embraces every article found in 
the most luxurious home. 

Not only are the articles used by railroads mul- 
tiplying from day to day, but they are also im- 
proving in quality. Manufacturers learn how to 
manufacture better. A car wheel that would 
average twenty thousand miles was formerly 
thought to be of high grade. Now wheels aver- 
age from one hundred and fifty thousand miles to 
four hundred thousand miles. 



SCIESCE OF BAIL WA YS; 




PUB CHASE, a ABE AND USE OF MATEBIAL. 89 

Supplies represent cash. It takes cash to re- 
place them. They should, therefore, be guarded 
with the same care as cash. This is not usual. 
The reason is that the use rather than the value 
of the thing is considered. If we lose a package 
of money, the fact is bemoaned by a w^hole con- 
tinent; the Associated Press recognizes its impor- 
tance; the telegraph resounds with its details; 
local reporters exert themselves to ascertain 
particulars. If the employe of a corporation loses 
it, he is blamed, perhaps disgraced. If money is 
stolen, myriads of detectives prick up tiieir ears 
in anticipation of the reward. When the agent 
of a railroad embezzles a few dollars, the staff 
trembles with suppressed indignation and no 
stone is left unturned to secure a return of the 
money and the punishment of the delinquent. 
This is the rule with cash; it is not the rule with 
supplies. The loss or improvident use of mate- 
rial is not known in the majority of cases, even 
by those immediately in charge. Why? Because 
of defective methods of handling material. 

The amount of material at any designated 
point on a road is an unknown quantity. Abso- 
lute precision, as in the case of cash, is impossi- 
ble. If there is a surplus or deficiency when the 
inventory is taken, it is adjusted in the accounts 
without remark, unless excessive or peculiar. 
Arbitrary regulations that govern in the case of 
cash can not apply to material. Those in charge 
of material are quite as honest as those who han- 
dle cash; but they do not have the same check 
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upon it; can not guard it with equal care. This 
breeds improvidence, carelessness of thought and 
action, and while any known oSense is punished, 
discovery is not sure, as it is iu the case of loss of 
motley. This is demoralizing; it makes men for- 
get liiat material has the same value to a com- 
pany as cash, and that its destruction or im- 
proper use is equally disastrous. 

In order to ensure necessary aud proper safe- 
guards in the haudling of material, we must 
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consider it from the standpoint of value solely. 
To misappropriate or waste it must be esteemed 
the same as the misappropriation or loss of 
money. Its deterioration through lack of prosier 
care must be looked upon the same as any other 
offense against good Im.'^inc.ss usage. Its loss 
must be thought the same as the loss of money. 
Tt is no exaggeration to say that a cashier who 
would use a drawer that contained cracks through 
wliich more or less money was lost, or who stored 
his cash on window sills and in public entries. 
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would be considered improvident in his methods 
of business. The losses that occur in connection 
with material that are avoidable, within just and 
reasonable limits, are as inexcusable as the loss 
of money under the circumstances named. 

The disparity that exists between the care of 
property and the care of money is ludicrous, not 
only upon railroads but elsewhere. We watch 
our money with unceasing vigilance; when we 
receive it we count and recount it, examining it 
meanwhile with eye and tooth. While it is in 
our possession we store it in costly vaults and 
in safes at once the pride of artisans and the de- 
spair of burglars. When we pay it out we count 
and recount it as before, and at the close of each 
day particularize our payments and sum up that 
which we have on hand with the utmost precis- 
ion lest a penny should be lost. This care is not 
exaggerated. It is the result of experience, of 
necessary precaution. What are the practices 
of railroads in regard to material? Is the same 
provision made for it that the merchant and 
manufacturer practice? Hardly! The purchaser 
inspects it when it is received, but in conse- 
quence of lack of experience and proper facili- 
ties many counterfeits are palmed off upon him. 
When received, he does not place it in costly 
vaults or safes, nor even behind oaken doors or 
carefully barred windows. The smaller articles 
he places in what he calls a storeroom. This 
storeroom is, however, in many cases, nothing 
more nor less than a few shelves loosely con- 
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structed in a roundliouse, or a comer partitioned 
off, iierhaps without locks or bolts. If the sup- 
ply of material is large, a special room is assigned. 
But this room, in the majority of cases, is much 
too small, and its internal arrangements ill 
adapted to the purpose it serves. Whatever its 
character, it is used only to store small supplies. 
The great bulk of the material lies scattered 
about the buildings and yards. Some of it is 
v.aiting to be used on the morrow; some of it 
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has been overlooked. It is scattered, because 
there is no convenient place for it. It is suf- 
fering more or less deterioration; many articles 
ax'e lost or stolen, while siicli material as oils 
impregnate the earth with their drippiugs'and 
perfume the air with tlieir odors. The picture 
is not exaggenited. There are, of course, excep- 
tions. I have in mind storehouses constructed 
recently in the light of experience and known 
wants that are in every way adequate. These 
are the exceptions, however. 
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The blame does not attach to the railroad man- 
agers of today. It antedates our time. Innu- 
merable causes, however, tend to perpetuate it. 

The scant thought given to the subject origi- 
nally by those w^ho planned our shops and 
depots of supply strikes the observer with amaze- 
ment. If, when we paid money into a bank, it 
were necessary for the teller to crawl over a con- 
tiguous counter, through an open window, past a 
long line of men engaged in various occupations, 
in order to reach his money drawer, located in a 
coal cellar, we should say that the bank was 
poorly planned, if economy in its working and 
safety in the care of its funds were desirable. 
Yet the practices in regard to the handling and 
storage of material in many instances are quite 
as al)surd. And what is more remarkable, is that 
they excite neither surprise nor suggestion. 

It is probal>lethat the defective system of rail- 
roads for handling material grew, primarily, out 
of a division of responsibility. It sprung up, 
like "Topsy," without method or forethought. 
Where shops were planned by an engineer, he 
was not called upon to make provision for sup- 
plies, or, if lie was, the storehouse was incon- 
veniently located. The rule was to construct 
such buildings out of remnants; not with refer- 
ence to convenience of unloading, storing and 
disbursing, but with a view rather to the utili- 
zation of an unoccupied spot. 

While elaborate provision has been made by 
railroads for their equipment and machinery, the 
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stoi-eroom for supplies has been forgotten or ig- 
nored. Nothing could exceed the convenient 
character of our machine shops and roundhouses 
or the minute care that has been exercised to see 
that all the parts conform to the use to be made 
of them. Every device by which economy of 
labor and the protection of the plant can be se- 
cured is carefully considered. The same standard 
of excellence should be observed in regard to 




the supply stores. The standard should be the 
standard of private practice. 

It does not require any extended or technical 
knowledge of railway affaii-s to teach us that 
the same care should be o))served to protect rail- 
way supplies that a prudent and thrifty merchant 
uses to protect similar merchandise. To the ex- 
tent this is neglected, we are remiss. The oc- 
casion of this remissness may excuse it, but it 
does not alter the conditions. To say that it is 
the result of lack of forethought and not of 
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design, of inexperience and not of deliberate in- 
tention, does not make the loss any less to rail- 
road companies. We must not expect, however, 
the high standard of the merchant. In his own 
business he is personally on the ground to plan, 
arrange and inspect; moreover, his intelligence 
is heightened by the instinct of gain, of owner- 
ship; an hereditary instinct, the instinct that one 
merchant hands down to another. Those who 
operate railroads have not the habits of mer- 
chants, nor their personal incentive. This does 
not imply that they knowingly or wilfully omit 
any precaution or violate any law of ethics. The 
standard of morality among them is, probably, 
quite as high as it is among merchants. It is 
less effective in its methods, that is all. It ap- 
proaches the perfection of the merchant only so 
far as it is supervised by men possessing equal 
intelligence and interest with the merchant, 
namely, the owner of the property. 

Great progress has been made in handling 
material. Particular companies have given the 
matter thought and expression; they are excep- 
tions, however. Proper provision is, in many 
cases, impossible at the present time. The room 
is lacking and the arrangement of shop buildings 
prevents. Originally the cost of storehouses led 
many companies to get along without them. 
That such economy was not justified, no one 
familiar with the subject need be told. In the 
inception of railroads in America the poverty 
that enveloped them knew neither time nor 
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utility; it sacrificed, in its improvidence, both 
the present and the future. That the saving on 
the outlay would have abundantly justified the 
construction of adequate and properly located 
storehouses, we now know. But criticism can 
not remedy the evil. It may, however, prevent 
similar neglect hereafter. Intelligent study of 
the subject may do much to ameliorate the situa- 
tion. 

Not the least of the evils that a company suf- 
fers from improper methods of storing material 
is the demoralization it engenders. It does not 
seem wrong to appropriate what is esteemed so 
lightly; to improvidently use what apparently 
has so little value. Thus losses multiply. More- 
over, imperfect knowledge of supplies on hand 
engenders excessive orders. It is impossible to 
properly inspect or classify material or watch its 
disbursement with the care that should be exer- 
cised when the facilities are inadequate. 

No company can be so poor as to justify neg- 
lect to make proper provision for handling its 
supplies; to protect them from the elements; to 
throw around them such safeguards as are neces- 
sary to prevent their loss or improvident use. 
For articles that have a current value, such as 
copper, brass and tools, secure storehouses should 
be provided. For oils and kindred substances, 
capacious tanks should be built, in which they 
should l)e stored, and from which they may be 
drawn without waste or labor, as needed. For 
bulky articles that can not be carried away sur- 
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reptitionsly, simple sheds are all that is needed. 
For old material, room is needed, first, for as- 
sorting, and afterward for protection. Provision 
for storing should, in fact, be such as a merchant 
provides under like conditions. The value is the 
same; the risk that attends neglect the same; 
the cost of replacement the same. This is not 
only true in regard to supplies about the shops 
and roundhouses, but it is also true in regard to 
the material scattered along the road, whether 
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new or old. Every section of a line should not 
only have a place in which to store tools, but a 
secure place in which to store supplies and worn 
out material. It is necessary to prevent loss and 
depreciation; it is also necessary to enable the 
foreman to render an intelligent account of the 
supplies and implements on liand. 

The economical use of material is of the great- 
est importance to a company. To secure it every 
department of the service should be carefnlly 
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watched; every device adopted; every expendi- 
ture guarded. Valuable material should not be 
used when inferior grades will answer; good tim- 
ber should not boused when poor timber will do; 
in making requisitions for timber the right sizes 
should be ordered and in cutting waste should be 
avoided; lumber should be covered and so piled 
as to leave free circulation of air; timber taken 
from worn out bridges and other structures 
should, when practicable, be utilized for heating 
stationary engines, kindling engine fires, blocking, 
etc. High priced lubricants should not be used 
when cheap grades will answer; no more oil 
should be put into the boxes than is necessary; 
oil cups should be set so as to feed only the 
amount required to keep the parts lubricated; oil 
droppings from turning and other machines 
should not be thrown away, but drained and used 
again; waste for wiping should be used until its 
absorbing power is gone, after which it should be 
utilized to wipe the dirt from wheels and rough 
machinery ; waste taken from truck boxes 
(when trucks are repaired) should not be thrown 
away, but used to pack other boxes; fires should 
not be started with lubricating or illuminat- 
ing oils; track men should see that tools, bolts, 
spikes and other material are not covered up or 
lost; blacksmiths should exercise economy in the 
use of fuel, should see that it is not consumed 
unnecessarily or thrown away when cleaning 
their forges; coal should not be lost by over- 
loading locomotive tenders; iron and steel should 
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not be exposed to the weather; finished iron 
should be protected by paint. These are only 
hints. The subject is interminable. Every de- 
vice must, in fact, be exercised in the use and 
care of material that prudence and wise economy 
suggest. 

The cost of the supplies of a company consti- 
tutes in the neighborhood of one-half of its oper- 
ating expenses. This fact emphasizes the im- 
portance of rules and regulations governing them 
that shall be such as to secure the best results. 
The subject is too great to be more than summar- 
ized by me. The investigations I have made 
are such as to show that not enough attention is 
given the subject; that the waste in this branch 
of the service is much greater than is known.* 

The handling of railway supplies naturally 
brings up the question of ability to buy cheaply. 
This irtvolves incidentally markets, the ability of 
the purchasing agent, payment, quantity, place 
of delivery, and innumerable other questions. 



* Sometime ago one of the greatest railway managers of the 
United States asked the writer to prepare a code of rules and 
regulations governing the handling of material. The result is 
found in the chapter devoted to ''Requisitions/^ In pursuing his 
inquiries the writer had occasion to investigate the methods of 
many railway companies, and while he nowhere observed inten- 
tional neglect or lack of interest, he everywhere found evi- 
dences of the slight thought that had been given the subject. 
The particular attention of the reader is invited to the chap- 
ter on " Requisitions." Under the rules therein laid down the 
manager referred to was able to reduce his stock of mate- 
rial on hand twenty-Hvc i)er cent, while greatly adding to the 
efficiency of the service. 
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It also involves the due and proper inspection of 
material; its care and disbursement; and finally 
the regard that is paid to it after it lias been re- 
moved from the storehouse. It also involves the 
question of distribution of authority; the statns 
of the purchasing agent, storekeeper, operating 
officer, general management and so on. The 
greatest diversity exists in regard to the last 
named subject. On some roads the materia) is 
bought, inspected, cared for and disbursed by the 




same officer; upon other roads the purchasing 
agent buys the material and delivers it to the 
operating officer; upon other roads the supplies, 
after having been bought, are turned over to a 
disinterested department, presided over by the 
accounting officer. It inspects and cares for the 
material and disburses on orders from operating 
officers. It is thus a check both on the person 
who buys and the person who uses. 

Upon some roads local superintendents have no 
power to order material except through one or 
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more superior officers. Upon other lines they 
are allowed to order directly from the store- 
keeper, the management striving in this way to 
make them sensible of the responsibility of their 
office; to fasten responsibility directly upon 
them. The practice is based upon a belief that 
the superintendent in charge knows better than 
anyone else the requirements of the service, and 
however much his requisitions may be scrutinized 
by superior officers, the latter are, after all, com- 
pelled to rely upon his judgment, tf his re- 
quisitions are withheld or denied, the service suf- 
fers injury. No one but the official who per- 
sonally watches the service on the ground really 
knows its needs. Where supplies are ordered, 
the greater the celerity in procuring them and 
the greater certainty the superintendent has that 
they will be furnished promptly and as ordered, 
the greater restraint (economy) he will exercise. 
Such is the line of reasoning the companies pur- 
sue, and upon it they are inclined to put great 
trust in the officers immediately in charge of the 
property. Some great and well managed cor- 
porations pursue the method I have described 
rigidly and systematically; they have found it to 
work with admirable smoothness and economy. 
It has been their experience that it builds up the 
morale of the force; that it also lessens the quan- 
tity and cheapens the kind of material they use. 
To those who criticise their methods they point 
to the fact that authority delegated to local 
officers may be withdrawn at a moments' notice 
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if abused. Moreover, while local officers are 
granted the right to order material directly, their 
requisitions are always subject to the inspection 
of higher officials after they are filled, and before 
if necessary. So that the check is not withdrawn, 
but is so applied as to increase the responsibility 
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of the local officer and build up in him a sense 
of dignity and responsibility. No service can be 
effective that does not keep this thought in view. 
When a superintendent is required to secure 
the approval of those above him before he can 
get supplies, he is more intent upon getting his 
requisition filled than he is in restricting it to 
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the lowest possible limit; he shifts the responsi- 
bility onto the shoulders of his superiors. All 
oflBcers do not, of course, do this, but it is in har- 
mony with human nature where the discretion of 
men is not in accord with their responsibilities. 

The questions that surround the subject of 
railway supplies are too numerous to be more 
than hinted at here. But the main purpose to be 
kept in view is to secure proper accountability 
in their purchase, care and use; to enforce needed 
safeguards; to prevent the growth of abuses; to 
stimulate the intelligence and zeal of every 
department interested; to be prompt in filling 
requisitions; to require full, minute and frequent 
returns; to keep advised, above all, of the quantity 
of material on hand and its location. The 
effective handling of material requires that when 
an article is ordered the department should 
know the quantity of such material on hand and 
where it is, so that the request may be filled by 
transfer from some other part of the road if pos- 
sible. It is of the greatest importance that those 
who buy and care for material should be thor- 
oughly versed in such matters. This I have en- 
deavored to provide for in the provision I have 
made for handling requisitions. 

An important provision in connection with the 
economical and responsible use of material is 
that it shall be charged to the account upon 
which used at the time of its use. In no other 
way is it possible for a company to keep itself 
advised of the quantity of material on hand; in 
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no other way can those who look to the accounts 
for information know whether they have been 
loaded down in advance, or have been lightened 
by neglect to charge for the material that has 
been used. Any other system is apt not only to 
deceive the owner of the property, hut the man- 
agement as well. Owners of roads look to re- 
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turns for a true exposition of their affairs — the 
actual surplus or deficit; the managers of rail- 
roads look to the daily, weekly or monthly re- 
turns for knowledge of details; they can not 
carry such matters in their heads, and if the sys- 
tem of accounting is not such as to refresh their 
minds at the proper time and place, they will 
forget. For an officer to attempt to remember 
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the details of what has passed is to greatly im- 
pair his knowledge of what is actually occurring 
round about him. If material is charged in ad- 
vance of its use, the management will oftentimes 
forget that it is still on hand; if not charged 
when used, it will miscalculate the relation that 
expenses bear to receipts. Moreover, fictitious 
balances will be created whereby everybody will 
be misled — owner, investor and manager. Mate- 
rial, like money, should be charged when it is 
expended. So long as it is on hand it should 
appear as an asset ; when used it should be 
charged to the proper account. Unless these 
practices are observed, comparative statements 
lose their value. Material will be charged when 
convenient, and one of the greatest safeguards 
connected with the service, one of the greatest 
checks on the management, will be lost. 

In reference to details no two roads will agree. 
Differences in organization, in facilities, in loca- 
tion of shops, in methods of buying, in delivery 
and settlement, will exist. The differences, how- 
ever, are not important. They will agree, or 
should agree, in regard to essential matters. 
There are certain general principles which ought 
always to be observed. These I propose to dis- 
cuss in this volume and in the attendant volumes 
that refer to material.* 

* In another book, devoted to *' Fiscal Afl'airs, Disbursements." 
will be found several chapters referring to material. The rules 
and regulations laid down therein must be observed substantially 
upon every road where correct methods arc followed. The vol- 
ume on ''Financing, Building and Maintaining'^ also treats more 
or less epeciflcally of railway material. 



CHAPTER V. 

THE PURCHASE AND CARE OF SUPPLIES — NECESSITY 
AND VALUE OF PERFORMING THE WORK SCIEN- 
TIFICALLY. 

To handle material properly, a company must 
have a corps of storekeepers, skilled in the 
knowledge of railway supplies and faithful in the 
care and disbursement thereof; men who in in- 
specting are able to determine their character, 
and who may be trusted to make a true report 
thereof; men who will guard the property while 
in their possession and see that it is disbursed only 
for good and sufficient reasons; men who will, so 
far as possible, look after its disposition after it 
has passed out of their hands; men of sufficient 
judgment and experience to anticipate the wants 
of the service and direct the delivery of material 
at the point most convenient for its use. They 
must not only be trustworthy, but must be mini- 
ature merchants, so to speak, with the provident 
instincts of merchants. They are important 
factors in the working of a property. They 
must also be familiar with the material accounts 
of railroads.* 

They must be men of such character and judg- 
ment that t hey can be trusted to look after the 

* For details of these accounts, see book entitled ^^ Fiscal 
Affairs, Disbursements.'* 

(109) 
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interests of their employer without continual 
spur or special commendation. They must be 
honest, intelligent, experienced, vigilant. They 
must, moreover, have such adaptability of manner 
and disposition aa to be able to live in peaceable 
accord with oificials of the company about them, 
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but over whom they ha\'e no control and from 
whom, in many cases, tliey will receive little or 
no aid. This involves tact and amiability. A 
company requires such a man at every supply 
store. To him subordinates and attendant de- 
tails should be left; to him responsibilty for the 
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receipt, care and disbursement of material should 
be entrusted. Due eflSciency requires that his 
clerical force and attendant laborers should be 
responsible directly to him and that authority 
over them by others should be exercised through 
him. It is not necessary that a storekeeper 
should be entrusted with discretionary power to 
order material. He should, as a rule, act in such 
matters in co-operation with the operating officer 
immediately in charge, unless, perhaps, it be in the 
case of a general storekeeper, who orders for all. 

Men filling places of trust fall readily into a 
belief that a knowledge of the duties they per- 
form, on the part of others, lessens their impor- 
tance and loosens their hold. This is true of a 
mechanical office, or if the occupant is unfit. 
Not otherwise. It may be set down as true, that 
the more generally the methods of railroads are 
understood, the more efficiently they will be 
managed and the more profitable they will be to 
their owners. There is nothing about their 
system of operation that calls for secrecy, and 
the wider the diffusion of knowledge, the more 
thoroughly the community will appreciate the 
magnitude of the subject and the necessity for 
the work being carried on by owners according 
to approved methods of business. The impor- 
tance of officials will not be lessened by publicity, 
and properties will be benefited. 

In reference to the procurement of supplies, 
details can not be too minutely pictured. They 
embrace a knowledge of the peculiarities and arti- 
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fices of tradesmen, the fluctuations of markets, 
and the conditions that attend the production, 
transmission and use of each article. The list of 
goods that a railway company buys practically 
embraces every known article used in the econ- 




omy of life. It is apparent, therefore, that any 
description must be largely general. 

The practice of designating a particular person 
to buy tlie supplies that a railway company needs 
is not universal, though more prevalent than for- 
merly. At one time it was the custom to per- 
mit the various heads of departments to buy. 
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The practice was based upoiithe presumption 
that their knowledge of technicalities made theiu 
especially fit to buy advantageously. The ai^u- 
ment was, however, fallacious. It ought not to 
require demonstration to prove that a person 
hired tor liis skill as a blacksmith is not likely to 
possess the qualities necessary to enable him to 
to cope successfully with the veteran merchant in 
purchasing the goods that a blacksmith requires, 
or iu disposing of the debris that accumulates 
about a blacksmith's shop. These duties are 
commercial and require a trader. It was found, 
moreover, that when purchases were thus made, 
the act was looked upon as merely an incident; 
something in the nature of a perquisite which 
the buyer was at liberty to avail himself of at 
pleasure. It i*esulted that collusion occurred 
where purchases were not supervised by an alert 
and trustworthy manager. There was, moreover, 
enonnous waste of material through excessive 
purchases and duplications of orders, while prices 
became greatly inflated because of the ignorance 
and venality of buyers. These disadvantages 
were aggravated by the fact that much of the 
material bought and paid for was never delivered, 
and purely mythical, in fact. This was rendered 
possible by makinjj; the department that pur- 
chased the material and the depvi-tment that re- 
ceived and inspected it, the same; a doubtful 
practice under any circumstances and one that 
.should not be permitted unless tlie agent is a man 
of the highest integrity and unseltishness. These 
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and kindred practices were not the result of 
design but of evolution. No other way was 
kuown. It was not supposed that anyone who 
was lacking in technical knowledge of the uses 
to which a thing was to be put, could buy it. 
Time has shown the fallacy of this belief. 

The element that makes a purchasing agent 
valuable to his employer is the mercantile in- 
stinct. If he has the characteristics of an artisan 
he should occupy the office of an artisan; the 
latter, however great his worth, is not qualified to 
cope with merchants, and his company will only 
be woretcd in such an encounter.* 

An e.ssential requisite in a purchasing agent, 
and one that he ought to be fully alive to, is 
promptness. The operations of railroads are im- 
perative, and while there is abundant opportu- 
nity to economize by cutting down excessive 
requisitions and cancelling others, this process 
must not be allowed to interfere with the prompt 
filling of necessary orders. When it does, the 
service suffers thereby. The work must be done 
systematically. A sii])ervi.sory duty of this kind 
requires an active, energetic, conscientious man, 
who has extended knowledge and abundance of 
time. 

No one appreciates so heartily as the operating 
officers of a railroad the peculiar embarrass- 
ments that attend neglect to till requisitions 

* For fiilliT purlii'ulsini of the cliar.icterii'tlcH of a i^ood pur- 
uliH)<iii]; ]i;;e]it :iiiil tlio cliitlpx of liiti oftii'e. see ohapter od that offi- 
cial in volume " Oreniilxatlon ntid ForccB." 
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promptly. Neglect necessitates the use of unfit 
and expensive substitutes, and, in many cases, 
stoppage of work or the retai-ding of important 
repairs and renewals. Delay in the receipt of 
material that is needed also involves hurried and 
imperfect inspection when received, and a disre- 
gard of economical and responsible methods of 
distribution afterward. It involves not only loss, 
but confusion and scandal. Promptness is an 
essential requisite. 
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The more the subject is studied the more ap- 
parent it will become that, except under peculiar 
circumstances, the interests of a company will be 
enhanced by the employment of a particular 
man to buy its supplies. When they are pur- 
chased by many men the manager must, practi- 
cally, assume the duties of purchasing agent 
through the minute and unceasing vigilance that 
be exercises over those who perform the duty. 
This luit few m;in:iger.s Inive the skill, time or 
disposition )o perform properly. 
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In order to buy advantageously, it is essential 
that orders shall be far euougb in advance to 
afford the purchaser abundant opportunity to 
avail himself of the most desirable market. The 
field is wide and requires both time and patience 
in order to take advantage of its opportunities. 
Undue haste is quite certain to add to the coat, 
and in many cases detracts from the value of the 
article purchased. 

In order to buy cheaply, it is also important 
that the purchaser should he free to buy where 
he can to the l>est advantage. His duties re- 
quire him to scrutinize the sources of supply 
constantly and intelligently. 

In order to buy cheaply, goods must be paid 
for promptly. The usury that a company suffers 
for a disregard of this rule is out of all proportion 
to the benefits derived. A large percentage of 
the profits of many merchants arises from the 
discounts they receive or the penalties they en- 
force. The fact is fully appreciated by purchas- 
ing agents. It is not, however, so generally un- 
derstood by their associates, and it results that 
this profit is oftentimes lost in consequence. 
Tiie loss, however, it entails upon railroads is 
not so great as it would be in the case of small 
buyers. The purchases of railroads are so large 
and their credit is so high that they are able to 
purchase much cheaper than those who have not 
these advantages. This is especially so when 
the railroad company observes its obligations in 
regard to time and method of payment. Under 
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the most favorable circumstances, however, there 
can be no doubt that the ability of a company to 
buy cheaply will be greatly enhanced by prompt 
cash payments. 

In buying material the value of inviting bids 
whenever possible is generally recognized and 
acted upon. The exercise of this practice, when 
accompanied by careful and unceasing "shop- 
ping," has the effect of securing to a company 
every possible advantage that attends the pur- 
chase of large quantities of material in a widely 
extended market. The value of inviting bids is 
not dependent upon the quantity of goods 
bought. The difference in the price asked, even 
for a small thing, by different merchants and 
manufacturers, justifies it. Thus, in so small a 
matter as the purchase of stationery, the solici- 
tation of bids will develop the most wonderful 
differences in prices; differences so remarkable 
that the aggregate amount that may be saved by 
judicious buying in the course of a year would 
not be believed by those who have not investi- 
gated the subject. The same is true of the pur- 
chase of lumber and other descriptions of mate- 
rial. 

To buy cheaply and advisedly, it is essential 
that the pulse of the market should be constantly 
felt. This necessitates extended correspondence 
and constant personal inspection upon the part 
of the purchaser. The systemization of railway 
business that is constantly going on renders it more 
and more easy each year to anticipate the current 
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needs of a i-ailway. One of tlie most effective 
avenues of buying cheaply is to publicly and gen- 
erally invite bids from manufacturers and others 
for a considerable period ahead. This requires 
the preparation of careful estimates in advance 
and the granting of considerable time in which 
to deliver the goods. The evolution in railway 
practice heretofore has not rendered this practice 
generally possible. The purchase of rails, ties and 
kindred staple articles has, however, formed an 
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exception to the gener.il rule. Tliese supplies 
are of snch magnitude ami cost, and retjuire so 
much prepai*atury labor, that it has, as a rule, 
been necessary lliat their use shonid be carefully 
anticipated and contnu^ts made long in advance. 
Some of the most carefully managed railroads 
invito bids by public advertisement for a year's sup- 
ply of such articles as their known wants enalile 
thorn to anticipate, without reference to the mag- 
nitude of the order. This secures the widest 
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knowledge and consequently general and active 
competition among sellers. It is in every way 
creditable to a company practicing it, and when 
supplemented or attended by active and unceasing 
"shopping," secures to the purchaser every possi- 
ble advantage. While every railway company 
will derive benefit from the widest solicitation of 
bids, it is probable those companies remote from 
an abundant market will be more greatly bene- 
fited by such a course than others. Their neces- 
sities compel them to keep a large supply on 
hand, while their restricted market places them 
at a disadvantage in buying, unless through gen- 
eral and judicious advertising they invite the at- 
tention of the world to their needs.* 

In conclusion it may be said that the practices of 
railway companies in regard to the purchase, care 
and use of material can not be severely criticised. 
The work is generally carried on intelligently by 
alert and experienced men alive to the require- 
ments of the service. However, the subject is 
still imperfectly understood by many higher offi- 
cers of railways, and until it is understood the 
service will suffer greatly. 

♦"An essential feature, and one often overloooked by purchas- 
ing agents, is the necessity of merchants exercising promptness 
in filling orders after tlioy have been placed. 1 f storekeepers can 
depend on having their orders filled promptly, it will not be 
necessary for them to keep excessive stock on hand in anticipat- 
ing delays." — Writer on this subject. 



CHAPTER VI. 

OBDEBINO SUPPLIES — NECBSSITX AND VALUE OP 
PBRFORHINQ THE WORK BCIENTIFIOALLT. 

The difference between ordering ali the sup- 
plies required by a railroad company and those 
required for one of its shops or divisions is very 
great. In the former case the storekeeper's 
knowledge must be supplemented by wide expe- 
rience, careful inquiry and voluminous records. 
In the latter, an examination of the shelves of 
the storeroom and the material piled in the yard 
will do very well to enable him to make his requi- 
sition. In the former case the records must 
show the material on hand at the commence- 
ment of the month, the amount received during 
the month, the amount on hand, the amount 
used and for what purpose used, A record of 
this kind is indispensable. But while showing how 
much material has been used, it will, in many 
cases, afford no idea of the amount needed, as con- 
sumption is likely to be affected by extraordinary 
demands for repairs, renewals, construction, etc. 
For this reason the storekeeper must supplement 
his book knowledge by constant intercourse with 
the operating officers who use material. 

As nothing that concerns the operating depart- 
ment of a company originates with those who 
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handle its supplies, it results that they know 
nothing of impending wants, and it is only 
through those who control the work that they 
can keep themselves advised. Their ability to 
procure this information and the intelligence 
they display in anticipating current needs is an 
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evidence of their fitness. If the methods of a 
storekeeper are imperfect, it will he observable 
in his work; his orders will be lacking in perspi- 
cuity, and he will find it necessary to supplement 
stated requisitions with frequent orders to meet 
unfoi'eseen emergencies; material will have to be 
bought hurriedly, and at a disadvantage, to meet 
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needed wants or to prevent the collapse of some 
department of the service. 

The difference between a man who possesses 
executive talent and one who does not is the dif- 
ference between a good storekeeper and a poor 
one. The former will anticipate the wants of 
the service with the same accuracy of judgment 
that a merchant anticipates the wants of his 
trade; if, however, he is lacking, his shelves will 
be loaded down with goods that he does not want, 
while there will be a scant supply of needed arti- 
cles. A storekeeper of this kind will be a source 
of constant harassment to those about him and 
an expense to his employer. 

Proper systemization of work requires that 
there should be stated periods for ordering mate- 
rial. Upon the majority of railroads a month's 
supply is all that is necessary to buy in advance. 
Too frequent ordering of material is objection- 
able on many accounts; first, because of the ex- 
tra outlay it entails in handling the goods, and 
second, in attendant expense of accounting, pay- 
ment, etc. Orders should cover such supply as 
can be conveniently, safely and economically 
stored, without involving depreciation or unnec- 
essary locking up of a company's resources. No 
rule can be made. It will depend upon the situ- 
ation of the railroad, the condition of the market, 
and storage facilities. If the road is remote, a 
larger supply will be needed than in other 
cases, because of inability to replenish the stock 
at will. If the market is a falling one, a 
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management will confine its purchases to the 
actual daily requirements of the service. If 
it is a rising market, or promises to be so, 
the supply laid in will be such as the re- 
sources of the company permit, the nature of 
the materia] justifies, and the probabilities of the 
market warrant. It is in such things as these 
that the management of a road evinces its sagac- 
ity. Success is measured by commercial instinct. 
If acute, it will be able to anticipate results; if 
dull or inattentive, the storm when it breaks 




will find it unprepared. It is the old story of fit- 
ness, with this added: that the men are not ope- 
rating for themselves, but for others, and there- 
fore lacking somewhat in self interest. They 
are, moreover, not selected in every case under 
the most favorable auspices. They are often 
chosen hurriedly, and not always with a knowl- 
edge of men. They are aLso sometimes selected 
from the standpoint of the agent, nither than 
from the standpoint of the employer. Such things 
effect and give color to the organization of gov- 
ernments and corpoi-ations. 
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The organization of different railroads in con- 
nection with the handling of material is not the 
same, as I have frequent occasion to notice. Upon 
some, requisitions are sent directly from local 
oflBcials to the purchasing agent or manager; 
upon others, they are sent to a general store- 
keeper. This last seems to me to be, on the 
whole, the most advantageous. My reasons are 
that the supplies of a company should be concen- 
trated as much as possible. They should be kept 
at some central storehouse and distributed there- 
from as local operating officers require, keeping at 
subordinate storehouses only the amount needed 
for the moment. The supplies being thus concen- 
trated, it follows naturally that the custodian 
thereof will possess a better knowledge of the 
material on hand than anyone else, and will, 
therefore, be better fitted than anyone else to 
tell how much it is necessary to buy, and how 
much may be procured by transfer between dif- 
ferent storehouses. 

When a company has a general or central store- 
house, I think it would be a good plan to make all 
requisitions on or through the person in charge 
thereof. These requisitions may be sent forward 
by him afterward to the purchaser, with sug- 
gested changes. The effect will be to secure con- 
cert of action and tend to prevent purchases in 
excess of needs. It will remove questions as to 
supplies from the domain of speculation to a 
more solid foundation. The general storekeeper 
is the only one having practical knowledge of the 
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subject. His duties are of such a nature as to 
give him accurate and early information. He sees 
the material, and his knowledge is immediate and 
personal. The greater use, therefore, that a com- 
pany cau make of him, the greater the efficiency 
likely to characterize the handling of its supplies. 

Where there is- a general supply store it is 
desirable that supplies should be sent there for 
inspection and distribution whenever practicable. 

The best method that can be devised for ac- 
quiring accurate knowledge of needed material 
will be defective. It will, therefore, be found 
necessary to make requisitions outside of the 
monthly requisition. Particular days should be 
set apart for these supplementary orders. They 
need not be many; say, the first and tenth. On 
these days all orders that can not await the usual 
requisition should be sent in. In addition to 
these, there will still be extraordinary necessities 
that can not wait any formal period. But if 
storekeepers are alert, these added requisitions 
will not be frequent. It does not alter the case 
that the storekeeper is dependent upon others 
for much of the information upon which be base.s 
his requisitions. His ability to acquire this in- 
formation is one of the evidences of his fitness. 
His methods must be such as the circumstances 
of the case require. He must use tact and op- 
portunity in attaining the information he needs. 

The great supplies of railroads, such as rails, 
ties and equipment, are of such importance and 
are governed by so many extraneous influences 
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that but little regard is paid to the orders of 
storekeepers in reference to sucli matters. The 
subject is cai-efqlly conned by the manager after 
patient inquiry and such purchases ordered as 
the need of the company and its financial ability 
render possible. 

Tlie amount of material that a company will 
find it necessary to keep in store will always de- 
pend upon the certainty of orders being filled as 
given and the lengtli of time taken to fill such 




onlera. This fact slionld be kept in mind. If 
tlipre is any doubt as to whether an order will be 
filled or not, or any donbt as to tlie time when it 
will be tilled, storekeepers will keep a larger sup- 
ply than they otherwise would. Delay or uncer- 
tainty swells the anioimt. Tlioy will provide 
ntfainst contingriicics. Tliis means greater out- 
lay, <rreater wiiste, greater depreciation. 

In ordering material, the supply should not be 
cut down below rpasonable wants. The risk aud 
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the special expense that attend a short supply are 
too great. 

Not only is the intelligence otanofficerevinced 
in the methodical preparation he makes for sup- 
plying himself with needed material, but also in 
the nature of such material; in his selecting that 
which, all things considered, is the cheapest and 
best; in his avoidance of that which has only out- 
ward show to recommend it for acceptance. 
Brilliant reputations are, perhaps, not made 
quickly in the exercise of economies of this na- 
ture, but their value to a property is very 
great, not only in regard to the saving effected, 
but in the morale they foster. The great and 
permanent properties of a country are common- 
place in appearance and substantial in struc- 
ture. Strength and durability are prime factors. 
Tliere is no likelihood that the picturesque needs 
of railroads will ever be disregarded; there is no 
danger, consequently, that the use of the com- 
monplace and homely makeshifts possible in their 
operation will ever permanently disfigure them. 

In ordering material, the technical names that 
attach to articles sliould l>e used. All abbre- 
viations slionld be avoided and descriptions sup- 
plemented, if possible, by such reference to cuts, 
drawings or numbers as may serve to explain 
more fully Avhat is needed. When the article 
bought is different in any respect from the 
article ordered, tlie person making the requisi- 
tion should be notified, so that he may inspect it 
anderstandingly, and if the change is injudicious. 
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may have opportunity to correct it by subsequent 
representations. 

The wiOe discretion exercised by managers in 
filling requisitions for material has a tendency 
to create confusion and irresponsibility if not 
carefully regulated. In the first place, those 
who order supplies should be made to feel that 
they are expected to confine themselves to abso- 
lute needs; that grave responsibility attaches to 
lack of good judgment on their part. It is only 
in this way that the growth of the competent 
and self reliant men that a great corporation 
needs can be secured. If we pursue the pro- 
cesses of children with them, we shall only at- 
tain the responsibilities of children. 

When a requisition or order is changed by the 
official receiving it, the person making it (no 
matter what his station) should be notified, and 
the reason given. Co-operation under any other 
circumstances is impossible, and both the self 
respect of the man who makes the change and 
the man whose plans are altered will be increased 
thereby. The exercise of arbitrary power with- 
out explanation is always injudicious, where co- 
operative effort is necessary. Every person in 
his place must be made to feel that his respon- 
sibility is co-ordinate and that he is entitled to, 
and receives, relatively, the same regard as 
others. Men thus treated attach great im- 
poitance to their actions and are careful and 
painstaking. At once there grows up in them 
not only the disposition, but the ability, to aid 
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those who look to them. Due consideration of 
matters of this nature is pertinent to the subject 
and necessary to its elucidation. Wise managers 
recognize them, but they are neither known nor 
recognized by those who view the operations of 
corporations from a personal standpoint. 

There can be no doubt that the nearer those 
who simply serve are able to consider affairs 
from the standpoint of those who direct, the 
better agents they make and the more interested 




CBiTt>Ke In Mongolia. 

they are. This is tlie oliservation of men accus- 
tomed to direct tlie movements of otiiei-s; of the 
general, of the politician, of the business man. 
Its recognition will lie beneficial to railroads. 
In ordering supplies, due consideration must 
be given to the cost of liandling, l)ut it must not 
be given undue prominonce. While expense 
may be saved by restricting the work within 
judicious limits, it should never degenerate 
into a mere matter of convenience. 
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In order to secure the greatest economy and 
efficiency in ordering material preparatory books 
should be kept, in which known wants should be 
entered as they arise from day to day. These 
books should be furnished to foremen and others, 
so that every means may be exhausted to ascer- 
tain in advance needs of the service. 

As already intimated, economy suggests that 
all surplus material should be kept at a central 
depot. Such a course enables a company to keep 
the bulk of its supplies under its eye and per- 
mits a discretion not practicable when they are 
stored ^t widely separated points. 

I will not refer here to details connected with 
the signing and countersigning of requisitions. 
Such matters are dependent upon the local 
practices of a company. They are not material. 
It does not matter whether a requisition is signed 
by the master mechanic, superintendent or store- 
keeper, so that it is authoritative and the person 
trustworthy. 

In reference to the title of storekeeper, it is 
intended to designate the person immediately in 
chaise of the material; whose duty it is to see 
that the supply is adequate; that it is duly 
cared for and properly disbuised. My purpose is 
not so much to describe what an organization 
should be as to lay down general principles. 
The title of storekeeper refers to a particular 
man in charge of material at shops and other 
depots of supply. Foremen in charge of track, 
bridges, fences, buildings and other branches of 
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the service, who keep on hand a supply of 
material, whether new qr old, little or great, are 
storekeepers in a certain sense.* 

Another and an entirely different class of re- 
quisitions from those already referred to is that 
made upon storekeepers by foremen and others 
for material for work in progress. These orders, 
experience proves, must be restricted to imme- 
diate and present waiits-f 




*The HiKiii fleam w of lUIeH iiiiil Uit; key to them I havti ex- 
plained fully ill other volinucs. Sec c^hupter "■ DellnitioiL of 
Title8 of RiUlway Offiuere and Euployuii — Key U> tbeir Sij^ifl- 
cance" In volume " Organization anil Fori-es," 

tit is tlie practi(« in nome iiistant^es for storekeepers to 
deliver large iiuantliicH of niat«riHl in advani-e of daily needs, 
charglnj; the material when thus dolivi'ruildirm'tly to the thing on 
wlik'h it iH Anally to lie exiH'iided. 'i'lils saves the neueKKlty of 
keeping a>;curutc ai^i^oiitil oF material as di!<linree«t,auit insnrea Ita 
being charged to the proper aeooiint. Tlie praetk^, however 
simple anil direct it may lie. is not jiistlllablc, no matter how 
miieh labor it may wive tliu Blorekeei>er or how uonvcnlent It may 
be In Ht^t■unnttllg. Malurlat not actually iieeiled by workmen for 
immediate uiie should remain in the jiirlsdiutlon uf the storo- 
keeiwr ami should not ))e fornialty dellverttil to workmen, or 
ehur^rtHl to an nuronni. except as it is actually disbursed (or use 
from day lo day. 
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Charges against operating accounts are based 
largely upon the orders of foremen and others. 
When, therefore, more material is delivered than ■ 
is needed for the accomplishment of a thing, the 
excess should be returned to the storekeeper or 
accounted for. 

Economy will he greatly advanced by enforcing 
stringent rules in regard todrawingsuppHesfrom 
storehouses for current needs. The clerical 
work of making an order is often looked upon as 
■ a disagreeable duty. The disposition, therefore, 
is to make as tew orders as possil)le, and to make 
them cover a great deal. The result is to with- 
draw the material from the care of the store- 
keeper, where it is looked after with such watch- 
fulness as facilities permit, to a place where it has 
no care at all, or only cursory supervision at best. 

It also follows, where excessive orders are per- 
mitted (and they are inevitable, except where 
constant watchfulness is exercised), that material 
procured for one purpose is used for another, and, 
while this may not involve actual loss, it oc- 
casions confusion in the accounts and renders it 
impossible to determine cost. The tendency is 
bad. Responsibility is evaded, as a company can 
not tell whether work is being carried on eco- 
nomically or not. Foremen and others ordering 
material should be required to restrict their 
orders to known and immediate wants. 

Orders for supplies for use upon trains and at 
offices and stations, and along the line, differ from 
those already noticed. They, however, require 
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the same careful and intelligent scrutiny. If the 
orders are lai^e, those who make them feel the 
responsibility. But in the majority of cases the 
amount involved is so petty that due attention is 
not given it. The necessity of economy is over- 
looked. Such orders make, in the aggregate, an 
enormous amount, as the expenditures of a com- 
pany evince. Due efficiency, therefore, requires 
that they should be carefully audited before 
being honored. 

Judicious "pruning" of orders for small sup- 
plies will not only prevent undue expenditure, 
but will tend to prevent loss or misappropriation. 

It is impossible for anyone not familiar with 
the subject to appreciate the saving that can be 
effected by restricting supplies to present wants 
and by carefully ascertaining, after an order has 
l)een filled, whether tlie supply is made to extend 
over a commensurate period. Upon some rail- 
roads this surveillanceextends to minute articles. 
Its exercise excites, as may be supposed, the most 
heated controversies between the storekeeperand 
his natural antithesis — the person ordering; the 
former accusing the latter of extravagance, and 
the latter accusing the former of parsimony and 
with crippling the service through his pinching 
economy. Such friction is healthy, if confined 
within reasouable bounds. It prevents undue 
penuriousness on one hand and wastefulness on 
the other. 

There is, it is probable, no more ungrateful 
tiask connected with the service of corporations 
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than the duty of passing upon requisitions and 
orders. However ahsurd or excessive, they are 
not esteemed so by those who make them, and 
any cliange or reduction excites their antagonism 
and chills their ardor; it is a reflection on their 
judgment, and they receive the rebuke according 
to their amiability or the thoroughness with 
which they have been disciplined, but always 
with bad grace. But the work is necessary if ex- 
l»euditures are to be restricted withiu reasonable 
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limits. The examiner must take cognizance of 
every article used. He must commence with 
orders for equipment, ties and rails, and follow 
on down the ever lessening items to the most 
minute article. Each requisition must receive 
the measure of attention it merits, without refer- 
ence to the outlay involved, for the reason that 
bu.siness may be harassed quite as much by the 
want of a blank as by the al).sence of a bridge. 
The supervision must, therefore, be searching and 
discrimiuatiug. 
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The work must be conducted with judicial 
fairness; in a manner to invite confidence. The 
examiner must have a benignant temper; his 
patience must be equal to the most exacting 
requirements; his experience such as to fit him 
for the duty; his power of application commen- 
surate with the tedious character and ungrateful 
nature of the work. No single person, it is man- 
ifest, can pass intelligently upon all the requisi- 
tions for supplies that a company needs. If the 
property is a large one, a man will have to be as- 
signed for stationery and printing; another for 
lumber and kindred material ; another for shop 
supplies; another for road supplies, and so on, ac- 
cording to the magnitude of the work. The fit- 
ness of a person making examinations is evinced 
quite as much by his ability to convince 
those whom he finds it necessary to over- 
rule, of the justness of his action, as in the 
changes he makes, as it is only thus he can 
hope to prevent a repetition of the mistake. He 
must not only be able to wisely curtail expendi- 
tures, but to enlist the hearty interest of others 
in his work. This quality is rare.* 

* For more minute reference nee specific riiicfi and reKulutiona 
Kovernln^ " Ite<|iiiHitiOD!i," embodleil elxewhere herein. The 
chapter In question whs ])repareil after curefut utaAy of the sub- 
ject an<1 Investt^^tlon of tlie infthoilx of many rallroadH. It has 
had the te«t of trial, anil has Ikwii foiinil to angwer ailmlrably th? 
purpoKeti Intt-ndeit to ))e ai'complliiheil by it, namely, to reiluce 
the amnuiit of material on hnnil to the lowest poiuilhle point: to 
make those who order material responsible therefor accorilliij^ to 
their kiiowlcd^tanilpniiltlon: to surround the purobaaeof mate- 
rial witti necessary eafeguards without eiicumberiog the opera- 
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If the duty of cutting down orders for sup- 
plies has a disagreeable side, it also has a 
bright one. There is, to a zealous man, proba- 
bly no greater satisfaction than to think that 
through his unaided action he is saving his 
employer unnecessary expense. The perform- 
ance of such a duty seems to measure the value 
of a man's service better than any other. He 
can, so to speak, count it in dollars and cents. 
The tendency, therefore, in lum is to exaggerate; 




to consider the act nitlier tlian tlie office. His 
power tends to make him shin-t sighted. Also 

litiiiK nf I) riiiul with nil taiic. I>Eirti<^iil]ir refRrpiii-i! iH nlKO inatti- 
tu tlic volume on ''Flaciil Afl'uirR. I >i<I)iin«>m«nW i.'iii bodying 
Hotoiily riiU'H anil reKiilittionH ivktinK to niaii>rlal. Init uIho tbe 
tlifory nnil ]iriirtii^'8 that jtovi-rn Ilm oi'-Miiints ootiiK-rUKi there- 
with. II nlfu einbrauett a mlntite deiwrlptlun of the theory and 
pructlci^ oonnei-tMl wttli the kiH^ping of the tirnu of en)i)loye!i of 
corjioratloHH and liowtliu «ime may Ix) ilistributeil most econom- 
ically. AlBO othitr rules nnd ri^Kidatlwiiti iiiu'iMwiry to tli« keep- 
ing of thi^ <^x|M>iiditnrtt airi-ouiits i>r rullroHdii ettiuiently. ei-onom- 
lually anil eleurly. 
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selfish. He does not like to share the credit of 
his efforts witli others. He takes pride in being 
able to guard his employer's interests single 
banded. This feeling is exceedingly human. It 
is, however, none the less to be deplored; none 
the less narrow and short sighted. Whenever it 
is necessary for an examiner to overrule an as- 
sociate or subordinate, the part of wisdom is to 
share the credit with the latter. By doing so 
he will not only strengthen his purpose, but se- 
cure an ally. And allied interests are essential to 
the good government of corporations. Individ- 
ual reputations may not be so readily built up 
in that way, but great properties can only be 
thus maintained. Permanent results are to be 
secured only by making a force homogeneous; by 
making persons subservient to the common 
good without destroying their individual interest; 
by encouraging an unselfish disposition to serve 
the property; by striving to eliminate envy and 
jealousy from tlie service. These last two vices 
are the curse of corporate life, the natural inher- 
itance of arbitrary men; the outgrowth of fear. 
They retard growth and render men unfit to ex- 
ercise oflSces of trust. 



CHAPTER TIL 

BEQDISITIONS — HOW TO REDDCE THE 8T0BB8 OF A 
COMPANY, THROUGH 8CIENT1FI0 OEOANIZATION, 
TO THE LOWEST POSSIBLE LIMIT. 

[ExpLAMATUitr XuTE.— Requixitlons iiiHy be divl(le<1 uuder 
two lieads: Piritt, requUltloiig to replenUli the euppllea of K 
company; Becond, orders on Btorehousea for material lor current 
work. In a broiiil way they are both called requisitions. This 
chapter explains the principles and rules to lie observed io 
handling each. 

A goo<l form ot organization Is this: First, a purchasInK 
agent; sei-und, a central storehouse where, ao tar as prautloabla, 
supplies are received, Inspei^ted aod stored for use and distrlbu- 
tlou ; third, local etorvlceepera in charge of material at shops and 
elsewhere. 

Requisitions should be made on the official In charge at the 
general storehouse. lie Alls them from supplies on hand, IF pos- 
sible. Whenever stipplles are needed to replenish the stock of 
the company, lie makes a requisition on the purchasing agent. 

However, the accompanying rules and regulations are not do- 
pendent tor their valne upon "Ay particular organization; I 
merely outline an organization I Icnow to be efTeotlve. 

Attention is called to the form of the requisition.* It gives 
the amount required, the amount on hand, and the amount that 
has l>een entered but not received. It places in the hands of the 
general storekeeper and purchasing agent the Information nece»- 
sury to enable them to act {[itelltgently and <juickiy, 'i'his last Is 
very Important, as H ma^ be assumed, witliout argument, that 
those wlio make reqiilsitiojis for material. If not assured that 
their orders will beftlle<l quli-kly, will keep a large surplus on 
hand to meet such a contlngi-m-y. 

The title of ^storekeeper Is general ; it represents properly all 
who have charge of the supplier of a com)uiny at the shops and 
along the Hue, or who render returns thereof. It also covers 
those who Iteep the time of men and render account thereof. 
U|>on some roads the storekeeper will he the otllclal linmeiliately 
in charge of a storehouse or the person iiavlngi-harge of the time 
ot men ; upon another he will be a master mei^hanlc. upon another 
a division superintendent, roadmaster. civil engineer, purchasing 
agent, manager, and so on, Su that when the title U used it may 
mean any one of these olflclals or all of them together.] 
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PRINCIPLES OOVEKNINO REQUISITIONS. 

Upon the efficiency of the rules and regula- 
tions governing requisitions depends the differ- 
ence between economy and extravagance; be- 
tween order and disorder. 

The good of a service will be greatly enhanced 
if those concerned can be led to interest them- 
selves actively and intelligently in the work. 

If all who handle requisitions can be induced 
to exercise prudence, diligence and intelligence, 
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the most sati-sfactory results will be attained. 
But if any considerable number fails to do this, 
improvidence and waste will follow. 

Particular officials can not supply a lack of 
interest amcuig subordinates. 

A railroad is too l)ig for one man to watch even 
in a limited departnictit. 

Tlipre nin.-it l)e general interest. 

A manajier is able to jjrotect the affairs eu- 
tnisted to him to the extent that he can enlist 
the hearty co-operation of those about him. 
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This co-operation is to be attained, first, by se- 
lecting good men, and second, by wisely govern- 
ing and trusting them. 

The practices of railroads differ widely in re- 
gard to their methods of handling requisitions. 
Upon one line the requisitions of superintend- 
ents, master mechanics and others will be made 
on a general storekeeper, wlio honors them, if in 
his judgment proper, without further approval. 
If he thinks them unnecessary, wasteful or ex- 
travagant, he refers them to the proper oflBcer 
for his action. It is a merit of the plan that it 
ensures the prompt filling of requisitions. This 
is of the utmost importance. Officials knowing 
that their requisitions will be promptly filled 
cut them down as mucli as they can. They feel 
that the responsibility is a peraonal one and en- . 
deavor to meet it fully. When, however, their 
requisitions are subjected to long delays and the 
scrutiny of so called experts before being hon- 
ored, tlie case is different; the responsibility is 
then transferred to some one else; they are, 
therefore, leas provident; they habitually make 
requisitions in excess of needs to meet possible 
reductions and probable delays. The responsi- 
bility having been placed upon others, they 
thrust it from them. While not disloyal, they 
act as irresponsible people do in every walk of 
life. 

I have found it best that the requisitions of 
master mechanics, superintendents, civil engi- 
neers and other trustworthy local officers be hou- 
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ored as soon as received. Afterward these requi- 
sitions may be subjected to the most careful 
analysis by tlie general manager and purchasing 
agent. If it turns out eventually that improvi- 
dence or poor judgment has been exercised in 
making requisitions, the delinquent may be re- 
proved. It rgi>roof is unavailing, he may be 
dismissed. Where the local oflRcial is a capable 
man, trusting him will make him better, and it 
is impossible to tell what he is until he has been 
trusted. In any event, momentary excesses on 
his part are as nothing compared with those he 
will commit if he knows that his requisitions 
will not be honored promptly, and that through 
this failure his work may be seriously crippled. 
Wherever such uncertainty exists, he will strive 
to provide against it by keeping on hand a much 
larger supply of material than he would think of 
-doing if promptness and definiteness were the 
rule.* 

Some companies will not allow the requisition 
of a superintendent, master mechanic, roadmas- 
ter, etc., to be filled until it has been scrutinized 
and approved by one or more general officers. 
This requires time, and if the. approving officer 

*Tlie reader will notk'c that I L'oiilltiually return totbispar- 
tii-ular phase of the nulijeiit of supplier; to the fact that if re- 
quests are iiotfllleO prouiptiy, or Jt thoy are not filled as called 
for and prompt notice of the fact returned to the person making 
them, the result will be to swell the uiiioiint of material that 
storekee|iers will keep on hand. Loeal o|>erating offieerH will 
not run Ihe rink (even if their superiors are willing; to) of beiti{[ 
left witbout Bupptiee to work with. 
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is absent or in doubt, the order lies on bis desk 
for days, perhaps weeks, without action. Such 
delays are not matters of infrequent, but con- 
stant, occurrence. The result is most disas- 
trous. In every case the approving officer is 
more or less ignorant of the local situation. 
But he is zealous, and in his zeal to prevent 
waste or extravagance he hesitates, or cuts down 
the requisition. The result of this procrastina- 
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tion and iinrertaintj is most unfortunate, as I 
have already pointed out; it coinpeKs those who 
use nuiterial tci keep on liand a larger supply 
tlian they othcrwiwe would. This is demoraliz- 
ing to the service, and adds otlierwise greatly to 
its cost, 

U has licen the experience of cctmpanies that 
have ahand(uie<i the practice of reiiuiring requi- 
sitions to run the gauntlet of general officers 
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before beiug honored tliat such abandonment 
tended to secure greater care and economy upon 
the part of local officers in ordering; that it in- 
creased their sense of responsibility. Examina- 
tions made by general officers are at best only 
superficial. They create a false situation by 
building up responsibilities that can not be sus- 
tained or intelligently enforced. The effect is 
to break down the esprit de corps of a service. 

The time and place to enforce economy in the 
supply of material is when requisition is made 
on the purchasing agent to buy material; not 
when material is required for use. A master 
mechanic or superintendent that can not be 
trusted to order supplies from a storehouse is 
unfit for his place. 

The attempt of general officers to exercise per- 
sonal surveillance over supplies retards business 
and heightens expense. Of this there can be no 
doubt. It creates delay and uncertainty; fatal 
elements in business affairs. 

Supervision is all the more effective when en- 
forced indirectly. It makes men self reliant and 
trustworthy, and no road can be operated effi- 
ciently without such men. 

Responsible, capable, self respecting officers 
can be made only by trusting men. 

The foregoing covere generally a plan that I 
have found to work well in keeping down the 
supply of material and otherwise heightening 
the efficiency of the service. It is very simple. 
It cuts off all unnecessary circumlocution and 
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fastens responsibility upon those officials who 
are familiar with the local wants of the property. 
The trouble with most systems of handling 
material is that they take too little account of 
the intelligence, interest and pnictical experi- 
ence of local operating officers, whereas they 
are the only officers who really know anything 




about minute wants. Their responsibility and 
interest require to be lieightened in every pos- 
sible way, not dea<lened. 

In reference to detiiils. I would recommend : 
First, that every act affecting tlie procurement 
or use of material should have the concurrent 
knowledge and sanction of at least two inde- 
pendent departments*. 
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Second, that all material should be bought by 
an official designated to perform the duty. 

Third, that all material that may be sold should 
be disposed of in like manner. 

Fourth, that the right to order material should 
be restricted to certain operating officers of the 
company having practical knowledge of the 
needs of the service. 

Fifth, that the receipt, inspection, care and 
disbursement of material should be entrusted to 
storekeepers under the instructions of a general 
officer of the company. 

Sixth, that the principal storekeeper should 
be designated a general storekeeper and that 
all requisitions for material should be sent to 
him. 

Seventh, that -it should be the duty of the 
general storekeeper to make one requisition each 
month for all material that is required to be 
bought, such requisition to be approved by the 
general superintendent or general manager, or 
both. 

Eighth, that so far as possible the supplies of a 
company held in reserve for operating and other 
purposes should be kept at a general storehouse 
in charge of a general storekeeper, so that only 
he need provide against the delays and vicissi- 
tudes that attend the purchase and delivery of 
material. 

The effect of this concentration, coupled with 
the knowledge on the part of storekeepers that 
their orders will be filled without delay, will 
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keep down the supply of material on hand to 
the minimum. 

The efficiency of the service may further be 
enhanced by emph>ying an inspector to visit peri- 
odically the various supply depots of a company 
t<i see that proiier cai-e is exercised in inspecting, 
storing and dishursiug. and that no more ma- 
terial is kept on hand than is needed. 
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In conclusion it uuiy be said tlnit no road can 
be (»poi"ated either wisely <»r econr)mi("ally that 
does not tiike adet|uato measures to keep its 
st<ire of niiiti'riid on liand as small as p<issible. 
hi order to do this it is necessary to so simplify 
the ([lU'stion of the procnrenieiit of material 
that all wliu use it may know exactly what to 
expect. 
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BULBS AND RBOULATIONS OOVBBIfllfQ REQUISITIONS 
AND 0RDBR8.* 

Material ebould not be ordered in excess of the amount neces- 
saxy to operate eflldentiy and eeonom it-all y. 

Supplies Hfaould not be piled up to avoid making requigiUonN 
or to meet eontltigei)i;leH that may never arise. 

Requisitions nnil orders should state the amount ot material 
on hand, the amount ordered but not received, and the additional 
amount required. 

Requisitions for material for sbopstorehouaesahouldbe Binned 
by the storekeeper atui countersigned by the master meulianiu or 
operating officer In charge. 

Requi.sitione for material for tracks, bridges, buildings and 
similar purposCH along the line sbould be certlfled to by tbo store- 
keeper in general charge of such material and eoiintersl};ned by 
the responsible officer In chargc.t 



* Bequests for material to be purchased or manufactured are 
properly called " REQI'ISITIONS." (See Form No. 1, Ap|>en- 
dlx.) Requests for material to be taken from store are |)ro]>erly 
called "ORDERS." (See Form So. 2. Appendix.) Tbe«e dis- 
tlnctloiiH, however, can not always be observed In the rules and 
regulations. 

t To keep down the supply to the lowest i)0B8ib]e limit. It Is 
suggested that the roadmaster compile lists ot tools and mate- 
lials required to ))e kept on hand on each section, based on the 
standard of excellcni'e which it is determlneil to maintain. This 
will vary on dltTerent parts of a road, but the lists should be aa 
nearly unifonn and as small as possible. Tlie supply should be 
reduced on the sections as experience proves its expediency. 
Each section foreman should be given a copy ot the list of tools 
and materials which he is required to carry, with instructions to 
renew Ids supply frommonth to month as necessary. At desig- 
nated points on the road a duplicate of each pattern of frog and 
switch and a stock of olhcr material in common use should be 
store<l; they should lie so placed that they may be readily loaded 
on passenger trains when required; this stock should be as small 
as possible to meet the needs of the service In cases of emergency. 
An article taken from the slock should be replaced at oni-e. A 
rule requiring the return of material not needed, and that scrap 
be collected promptly and forwarded in due course,should also 
be oliserved. Ret|uests forniat«TiaJsbouId b^ made monthly by 
track foremen On the proper officer, as in other cases; tlie latter 
should examiuo and coiisolidata tliese requests. 
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In order to prevent esucsslve requhltiouE and the duplication 
of material, supplies should, bo far aa practicable, Im kept at tbe 
general storetiouMe,* 

Local storelioueea alonj; tlie line should only keep on hand 
such material ae U needed to meet Immediate wants — say a 
month's supply. 

In order to couwntrate purcbanes, and for other important 
reasODR, rei|uIiiUionH should, so far as practicable, be restricted to 
one H moutli. It. however, because of omissions, or for other 
causes, further siipplicR are required, they should be ordered as 
neeilpd. 

RequlEitions on the general Rlorekecjier should reach htm 
promptly so that abundance of time may be given him to ex- 
amlue Into the wants of tbe company before making the monthly 
requisition on the purchasing agent. 

The general storekeeper should direct local storekeepers when 
to make thrlr requisitions. It U not In every case desirable that 
requisitions should be made on the same date, or should reach tbe 
general storekeeper simultaneously. 

After the requests for the month have been received and ox- 
amiiie<l, a requisition should be maile tor such supplies as It Is 
necesnary to buy. This requisition should be carefully scruti- 
nized by the proper ofHccm to prevent purcliasee that are 
unnecessary or improper; also for the purpose of restricting 
them to particular kinds of muterial. It Is at this point 
that supervision is most valuable to a company; to restrict 
purchases to such kind and quantity of material as may be 
desirable. After material Is bought, tite local officers of a com- 
pany may very well l(C entrusted with the duty of using it with- 
out further su|iervl<ilon. 

After a requisition to buy material has lieen examined by the 
Anal approving ollii-er, it should \te certlfled by him to the pur- 
chasing agent with such directions as the i-trcumstances of the . 
case demand. 

If It is desired to have an artli'lc manufactured at the com- 
pany's shoi>s, a requisition shouhl I h- made therefor, the same as 

• In the event a company docs not have a general storekeeper, 
the accompanying rules and regulations, so far as they spec! fli.-ally 
uame him, are cif course out of place. The officer, however, to 
wliom requisitions are sent will take his place; that being rnder- 
atood. the rules and regulations will fit any situation ftnd apply 
to any road. 
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if the material were to be bou;;l)t. Kxceptioii to thU rule may be 
miule when au artlolo U rwiuireil in meet u prcHainK einerf^uvy. 
In 8Ufh a case approval iiinj- I>e olituiiietl subsequently or dls- 
punMxl witb entirely, as may be tlioii^bt best. 

Kequisltloiia and orders slionlil, wo far as possllile, be filled 
from the supply on bauO, or by trausfer from one Htorebouse to 
auotber.* 

Keiiuesbt for material slioiilil liiive tlie Immediate attention of 
every one into whose haudathey |>i18B, and, when finally ap- 




prorc<l. the uliuost I'l.'li^rjly r<iiisl!<ti'i)t with ^iiod ImsIneuM linage 
ohimlil be I'xerdfUil in funii.iliiii;; tlii" sii|)]ilji's. 



order tK>i>k xlioiilil )h' kept 



reb[> 



I'.^jiviii;; llie history 



1 N."iK'tlm.'s (Hi'iir lliat wliile r^inests may W fillpO 
iijiplv on liiiiid. it will nijiiin' th;d llie niiileriui should 
TK'il Inlii :i nt'i>:li1iorlio.>il wIutc it ran l« iniiKbt to 
iiliiK'f. in "ii.'lL I'itsen it hmw be dcsirabli! to bnv tlie 

lie yV.«-<- wlKTi- 1 Ii'd. VwX* liki- Wu'm- nfiiilte to Iw 

■ •rii'liliTi'd and ueti'il u| in every i-sifin in trauHferrlnf;; 

nd in iNukiii}; and filling; reiiniiiitioiis. 
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of each requei^t reiieived, namely, wbere from, what for, date r»- 
celved, ilate filled, cauiie of any delay and other partlculara. 

In the event a request of any kind Is altered, amended, can- 
celled, or action withheld. Immediate notice of the fact ebould 
be sent to the person from whom It was received, giving the 
reason; the intent being that every person lnterest«d shal) be 
promptly advised, so that they may act Intelligently.* 

In order to fai'ilttate the procurement of supplies at polots 
most convenient, requisitions should state, when practicable, 
where the material is to l)e used.t To prevent rehandling 
material In car lots it should be sent directly where needed, if 
pra<-(icable to rei'eive and inspect It at such point. 

In order to prevent eonfuslon or misunderstan ding, orders 
for the transfer of materiul, Including scrap,! from one storehouse 
to another should be made by or through the general storekeeper. 

In the event a local storekeeper or official orders material 
transferred from one depot of supply to another to meet an 
emergency, notice of the fact should be sent the general store- 
keeper. 

It is the duly of those who have charge of such matters to see 
that storekee[>erB are kept promptly advised of all changes in 
materials, patterns or designs, or anticipated changes, so that re- 
quisitions and orders may be made to conform thereto and also 
so as to prevent an accumulation of material for which there 
may not be any future demand. 

Notice shoulil tie sent to the general storekeeper of material 
ordercil by him but shipped cisewliere. 

Subordinates in uharge of nuteriai at storehouses sbouldkeep 
advised of the supply on hand and promptly notify the store- 
keeper of any surplus or deficiency. 

* Neglei-t t« carry out this rule will be unfortunate on many 
accounts. In order to prevent the piling up of material on a 
road It is necessary, as 1 have already intimated, that every 
person in charge Hlioutd feel that his orders will 1>e Instantly 
niled or that he will be advised. If he has reason to suppose that 
there will he any delay or uncertainty, he will keep on hand a 
supply suDIcient to cover the contingency of such delay. The 
unnecessary aM'umulatlons of a company may, therefore, be 
nieasureii by the delay and uncertainty that occur In the fllling 
of requests. 

tThe iirticW covereil by (his rule will not be numerous; 
they will be of llie more bulky order. 

J Old or womout material. 
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the gooilB bave bcuii liought tioteil on the ttuM thereof; alao the . 
aoi:oiiiit to whk-li the niuteriiil is to be oharj^Hi. The bUl of the 
froiiilA tliuH bought Elioiilil aL-coHi|iaiiy tlie request. The general 
Htorekeeiier ehotild fiirw:iri] the i>a|]er« to the purohaMng agent, 
by whom the voiit-lier will Imj umile.* 




^%%. 



Itiit no inatPrl.'il kIiouIiI In; lioiight xave by the purchaiilng 
a|r(>tit. ill []iii> course of liiiniiKiMii. upon r<!<i nisi! ions prO|>erly 
imiik'. cxi-o)it iti prciisiLi^ I'lni^rKi'ni'iett thut can not lie foreseeu or 

'The^'imeral ftorcki'i'iur sliiiiiUI ulso make re<|iiir<ittaii eov- 
erlng the muteriul thus huiight. piciKlliitr It wtti) the bill to he&d- 
quartcra. 
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KUftrdeU afTHinBt. wbere the intereata of the company would 
sufTer hy delay. 

Should an emergency oucur requirtnK the purchaaing aKeat to 
buy materia) without a requtaition, he ahould forthwith notify 
the general storekeeper of the fact ao, that the latter may make ft 
requialtion to cover the aame. Thegeneralatorekeeperehouldnota 
on auch requisitions, "Already bought by the purchasing agent" 

Requesta for mat«rlal should not tw made by telegraph except 
iu urgent uases. When It is necessary, the telegram should be 
signed by the persona who would In the ordinary course of 
buaineas have signed the request. A requialtion or order, as tbe 
caae requires, ahould then lie made and forwarded without 
delay. Across the face of aucb docunieat abould be written, 
"Ordered by telegraph." 

Orders of foremen an<1 othera for auppltes for current use 
should i>e restricted te Immediate wants, as material can be mora 
clTec lively protected in stere than elsewhere. Only such 
material, therefore, as is necessary In the actual progress of 
work should >>e given ouL 

Material disbursed for a particular purpose and not used 
therefor should be at once returned or accounted for. 

Requisitions for material covering a considerable period of 
time, such as rails, ties, poata and timber, ahould be accompanied 
by such statements and explanations as may be necessary to en- 
lighten the management. 

A record ahould be retained of each requisition by the person 
making it. 

Material should not be drawn from store except upon a writ- 
ten order made by or under the authority of tbe operating oBIuer 

Orders should be dated, and should specify In detail the 
articles required, quantity thereof, where needed, and tbe pur- 
]>ose for which ncctled. 

Orders should l>e carefully acmtlnize<l, and in the event they 
seem to be wrong, should be inveatlgated before being honored. 

The ordinary form of order may be conveniently used In 
ordering brasses and tools. It should give tlie list of articles, 
the number of each on hand, the number required, and the num- 

*8ee Form No. 2, Appendix. Brasses and other implements 
no longer fit for use staou]<l be returned to the storekeeper when 
others are ordered to replace them. 
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As the orclars afford. In the majority ol cases, the moat con- 
veuloiit iiinaiiH Iht* i<tiirt!keei>er hns of wrltitii; up the Dcvouiilti. 
the prii.'o ol caoh article should be uotei) thereon by the pereoii 
fllling tliH request, 

KdiuiBilioiiK nnd orders should tie preserved and filed away 
from day to day ns tilled. They are Ibc authenticated vouchers 
upon which action in based, ami without whiuli It would not be 
proijer. 

Rails. Tiks and Equipuknt.— Ab the purchase of these sup- 
plies luvolves a larji^ expenditure of money, relatively, their 




[n ItiiHula. 



promrBnicTit U rii;iil<' !i iiiiittcr iif i'«]n'i'lal moment by the man- 
ajreiiioiit. Rules and rc^iilatltm.j f;rivernlii;; other matt>rt3l apply 
only (feiieruHy here — eKW|it Itiat purcliiis<'!i will tie made only by 
the proper oRli^lnlM 11)11111 duly ii|iprovi-iIri>iiiilHitloiis.* 

Kl:KI„ — The pi'riilliir I'iri'umi'taiiivs tliiit altctid the procure- 
ment, Rtorajte and use nf f ui'l su;;K<'st tlie necessity of partkrular 
provicion iH'hifr iiijide for itupplies of this kind. 

•Tliej;""''''8li"uld )>« Inriilccil. as In other coses, to the store- 
Icpepcr in char^. It i« his duty to inniiect ilie stune and brluff 
ttaciii upon the books. 
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Upon some roads fuel is ordered by operatlnfr officers 
through the ^neral i)torekcei>er aa In other eases; upon other 
IJDes it is ui'durcci directly of tlic iiiirdiitainK a^nt. 

Tlie iraportanee to a company o( not kceplnj; on band k 
^cater quantity of fuel tlian is iiei-essary is too apparent to need 
noti(.-e; the importaiii'e of not running short Is equally clear. 

Provision eliould be simple, detlnlte and expeditious. 

A very simple plan, and OTie that will be found to work effect- 
ively, will bo to have those in char^ of fuel alon^ tlie line make 
weekly and monthly returns of receipts and disbursements so 
that the oltlciiil in charge may know liow iniicli fuel has been or- 
dered at each point, liow mucti has been received, how much 
there Is on hand, liow much tias been expended, bow much la 
need 04] . 

A system that will work well on one roail will not always 
work c<|iially well elsewhere, t sliall not attempt, therefore, to 
formulate here no arbitrary plan. However, there should \ie the 
same co-o|ieratlo[i and accord iMttween the purchasing agent and 
the official who keeps the fuel accountit that there is l>etween the 
purchasing agent and the general storekee|)er, co-operation at 
ODce hearty, sympathetic and effective. 

M'hatever the system of handling fuel may be, returns will Iw 
required of fuel ordered, bought, delivered, and bow used. 
These are fundameutal.* 

Stathinkrv, Blankis, Rlank Books and Printing.— Th« 
necessity of special provision for handling the stationery of a 
company is generally recogiiiKcil by those familiar with the sub- 
ject. Generally eacli company hoa what is called a stationery 
supply store where all blank books, forms and stationery are 
kept. TIds depot occupies tlie same relation to stationery that the 
general storehouse does to general supplies. Orders are made 



* Tiie following method of handling fuel has been tried and 
found towork well: Fuel for use in oHices and upon trains is 
bought- upon requisitions made by tlie superintendents. The 
atock of fuel for locomotives Is kept up by the purcliaslng agent. 
His purchases are liased on the returns from storehouses, made 
every ten days, of the amount received, consumed, and on hand. 
He gives directions as to the <piBntity to be sent to each store- 
house. Bills for fuel showing car number, quantity, kind, etc., 
are sent by him to the general storekeeper to be examined 
and vouched for before being paid. The geueral storekeeper 
checks the bills against returns rendered by those in charge of 
the depots of supply. 
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npon it for whatever In required for ciirrent uae. Thejr mre filled 
by the stationer without delay If estwsined proper and within 
reasonable bounds. The number of different Itinda of books, 
forms and articles of stationery required to be kept in stock by & 
railway company can hardly be computed. Each one requires 
room for etoraj^c where it uan be easily reaubed and properly 
guarded. The value to a company of a competent and trust- 
worthy stationer can uot be overestimated. He may save or 
wasto a great deal without the fact evor being known. 

So far as practicable the rules govurntng general reqnlsltlona 
should be applied to this branch of the service. 

The following general directions may l)e advantageously fol- 
lowed. Requests should be sent dlre<:My to tlic stationer. Bnt 
no new blank or form should be ordered by him without refer- 




CsTTUge Id Yumoutb. 

ring it for correction and alteration to tlic department In whiota 
it Is to bo used. 

fjnlcrs should, so far as possible, cover a month's supply.* 

Ttic stationer should tiecidi! hs to the pro|>riely of honoring 
orders in the nhscnc-o of dciiiiitc instructions to the contrary from 
tli« heiul of the dnparlmcnt. 

The stationer Hlioiihl miike.i rcquiriltlim cm-li month for mate- 
rial to he bc-ugbtfor the succf'cdhigmonth. It should, sofaras 
practicable, state the amount on hand, the ainoimt ordereit but 
not received, and the additional amount required. In emergen- 
cies, however, supplementary requisitions may be ma<le. 

In order to meet the special requirements of the service, mate- 
vliil ordered by general oHli'crs shoultl ba bought upon their 
requisition without further approval. 

I longei 
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The usual blank requisition siiould be used by effluen Id mak- 
ing request!) for supplies required in tbis branub of the eervli'e. 
Agents and ottaers eliould use tbe form spocially provided.* 

Hotel Suppliks. — The peuullar character of the supplies used 
at dloliiR stations and on liotel cars suggests espet-lal provision. 
Msiiy of tlie gooils are of a perishable nature and all of aucb gen- 
eral use that purtioulur provision should be made for thelrproteo- 
tioD. When the general storehouse of a company is conveniently 
located, there ia uo reason why the hotel supplies should not be 
kept thereat; when this is not the case It will be necessary to 
establlsti a special depot for tlicir storage so conveniently locate 
that supplies may be procured in small quantities from day to 
day as needed. 

The usual rules governing rujuisitions should, so far as possi- 
ble, apply to this brunch of the service. 

Kuquests for supiilles should be sent directly to the storekeeper 
In charge; such orders, however, should not be filled until ap- 
proved by the operating officer in charge.! 

The perlsliable nature of ni:iny articles uncd In the dining car 
department necessitates their being bought from day to day; 
requisitions must conform to thei^ conditions. Outside of such 
articles.however. supplier should Ih> bought in the usual mannerj 



The foregoing clirections may 1>e supplemented by brief details : 



* Upon many lines a special form Is pmvlded for orderinK 
station and office supplies; every form in use l>y the company Is 
printed In consecutive order, from one upward. Each book, 
blank or enveloi>e ia given a distinctive number so that all that 
■ odoino-'-' ■ ' • -- - - ' ■ 



Is necessary to do in ordering is to insert the amount required 
opposite the form number of tho article needed. 'I'he supply on 
hand Is required to Iw given; also the amount ordered a:id Uie 
acnouiit actually received. Stationery re<(uire<l for use at statloiis 
may lie conveniently hjhI safely forwarded in traxes provided for 
the purpose, the Imxes being promptly returned to the stationer. 
For form of stationer's rei)uisition. see Form No. 1, Appendix. 

tFor convenience a special form is provided for making or- 
ders and rei] id si Lions, containing a printnl list of the arlicles 
Ui'e<l and reciting such other particulars as tho Kpecial requlre- 
mcntHof this branch of the service demand. See Form No.3, A|i- 

; hi reganl to supp'ii'j^ used at stock yards (i|ii>rHted liy rail- 
road companies, reference Is made to them in the volume on 
"Fiscal AA'alrs, Ulsbursunients." 
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In order to ensure ttaoroiiKhneas, a record book shoiild be 
kept at eaub storehoiuH! of Articles needed, so that uottatng may be 
omitted wlieii the time t'oiiivs to make a requiritlon or order. 

Ito(|ul8ltioiiH and orders Hbould be numbered con eecutl rely, 
I'ommoni'inK with niiml>cr one cm the lirHt □( eai;b fUia.! year. 

Storekeepers should keep tbemselvea advised of present and 
prospective want« of the service by constant and familiar inter- 
course with operatlii); oHltrcrs; otherwise their requleiUons and 
orders require to be supplemented by frequent and unnecessary 
requests. 

Old or partially worn nut mute rial, and all other available 8iib> 
fltttutes eoneistent with tlic economical and effective working of 
the pro|)vrty,Hhoukl be made uuo of lu order to cut down requlal- 
tions and orders as mueh us posiiiblc. 




Carriage In Rome. 

No requisition or order should lie made without first examlci- 
iiiR llie Mipply of niuterlal on hand. 

As a rule, a month's Bii|>iity should t>e sullicient. The smaller 
the quantity on hand the Icxs llic deteriuration and the less the 
cost of handlinj;, wutchlnx and inventorying, it should not be 
forgotten, however, that tlie demoralisation of the service and 
tlie ostrn cost entailed, oci^usioneil by a Mtiort supply of material, 
is too great to Wiirrunt fiu'h .1 risk. 

In making refjui'si!'. due I'linsideriiKoii should l>e ^ivcn to the 
eost of handling, iucliulitig iwckiii;;. loiiiling, imloodiiig and ac- 
i-uuiiting- 

The material orilercd Hhoiild lio r^uch as is most i;onslst«nt 
with intelligent economy and the i\\ niilance of iinnoying dri-um- 

lii onliTing. the disli 
ties fur storing and the 
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The (oregoinR details i;over the more Important rules and 
refriilatione relating- to railway requisitions. They bring up, 
however, incidentally, all the multitudinous details connected 
with the handling of railway ntaKtial. Some ol these latter may 
be properly noticed here. 

FURTHER PAETICDLARS IN REGAED TO HANDLING 
MATERIAL. 

It Is the duty of the general storekeeper and officials who buy 
material to keep themselves advised of the stock on hand at the 
varlouti Htoretioiises. 

When the purchasing agent buys material he should send a 
copy of the purrhase order to the storekeeper ao that the latter 
may anticipate the arrival of the goods. 

It Is the duty of those who buy material to solicit samples 
thereof, so that storekeeiiers may be able to determine whether 
the goods delivered are such oh are l>ought. 

The result of examinations of material made by cbemists or 
others should be preserve<l and reported without delay to the gen- 
eral Htorekcei)er for record In his office and transmission, if de- 
sired, to the purchasing agent or other ollK-lals. 

In order to enable stArekcepcra to ron<ler due account of 
goods recelve<l ami to charge same on their books according to 
prices paid, invoices should accompany material or be forwarded 
in advance thereof. There should !« no delay in sending docu- 
ments of this kind ; their absence prevents proper inspection and 
due anil necexsary accounting. 

N'l payment tor material should be made without the written 
acktiiiwludgment of the storekeeper that the property has been 
re4'elve<l, inspected and act'epted. 

The flnal dls))Ofltion of scrap and material no longer in use 
should bo looke<l after by an officer delegated to perform that 
duty. 

Notice of the sale or dlR|iosltlon of material In store should 
be sent to the storekeeper In charge, so that be may duly account 
therefor in his returns.* 

In the event yearly or time contracts are made with manufac- 
turers or others for particular elaases of material, such as cast- 
ings, car wheels, etc., the material may, when more convenient. 



no 
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lie or<]prct1 from iliiy In ilay. a« neotlci), Iniitead of niontlily, as 
tlic rule rciiulrcH in rcKurd to ntlior iiintcrfnl. * 

XoUi-o Hliould ]« P(-iit by o]icrathi}; oltlcerB without delay to 
the eoncral ston'kei^iwr of iriHtorlal (hat does not uonko within 
the reiinireinentH of the contrai't under whk-h It waa ImuKl't or 
which h.18 fnilcd lo ai'i'OinpllHli riifiills giiaranteeil by the ven- 
dor. It it tl)e duty of the },i't]erii1 Htorekeeper In eadi cues to 
forthwith notify the i>roi«r otnk;iitl. 




C&iTlBge In India. 

Malarial Mint to »hutifi to 1h- rc|ii:irocl r>)iould he conBif^od to 
Iho KtorckeeiKrr. 'I'tii! ri't|iii'st iihoiitd lie ilffued the aaiue aa a 
n-i|iiiKition. Iticthnluty of the Ktori:kL'i'|H^r, upon the receipt 
»[ tlio order, lo mh! Unit ui> delay ntteiiilit iUexeuutton; that the 
foreman or ullkial wIioki! duty It iii to jflve thu matter attention 
ix notiflol. iitiil that the artirli^ reai-hnt liliii without delay and, 
when reiwirod. It forttiwitti ruHhiiijied. It U the duty of all eon- 
i-oniod lo Kue tliat |ironi|il dlnpoeitlou lu made of nutters of this 
khiil. 
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CHAPTER VIIT. 

INSPECTING, RECEIVING AND CLASSIFYING 8DPPLIE8. 

The importance of inspecting material prop- 
eriy is apparent. It is not enough that supplies 
are bought judiciously. Intelligent measures 
must be taken to see that what is bought is re- 
ceived. The duty of inspecting the material of 
a railroad requires accuracy, intelligence, and a 
technical knowledge of the thing inspected. 
These are not to be found in any one man. 
Different inspectors will be required, possessing 
particular knowledge of the thing they inspect. 
They must be men of a high order of integrity, 
and of a disposition that can not be inveigled 
into describing a thing otherwise than as it is. 
These qualities are not rare among the employes 
of railroads, and capable inspectors are not dif- 
ficult to find, but the qualifications needed must 
be kept in mind in making selections. 

The clashing that is inevitable l)etween seller 

and buyer as regards quantity and quality of 

goods delivered is greatly lessened when the 

office of inspector is worthily filled. He has the 

confidence of those with whom he deals. Tbey 

accept liis statements. He, however, none the 

less avails himself of every incident connected 

with his duties that will enable him to convince 

the shipper of the accuracy of his inspection, 
(in) 
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It can not be too strongly impressed upon in- 
siiectors that tlie good of theiremployerrequires 
Miat they should l)e entirely fair in their work. 
A (.'ompany's interest can never be advanced by 
attempts to defraud the seller. Honesty, in this 
a.s in everything else, is the only policy and should 
be the standard. A contrary course quickly 
creates suspicion, rendering merchants unwilling 
to sell on as favorable terms as they otherwise 
would; they will take measures to protect them- 
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selves, and will oiTset the dishonesty of the in- 
spector by unfair means in other directions; quite 
likely by bribing tlie insp(!ctor himself. Indeed, 
such attempts may be unule without any pre- 
cipitating cause, but tliey are not so likely to oc- 
cur if the company is fair and the inspector 
stniightforward. 

Tlie danger, liowever, that inspectors may be 
improperly infiuonced, requires that the greatest 
care should be taken in .selecting them, aud in 
governing them afterward. 
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Venality in the purchase of supplies not only 
involves payment for inferior goods, but for goods 
never delivered. The former is worse than the 
latter. It is more ditficult to detect and involves 
a chain of disastrous consequences. Thus, by 
the receipt of an article of oil inferior to that 
purchased, a company is not only swindled as 
regards price, but its use injures the machinery, 
and perhaps precipitates an accident to the great 
pecuniary loss of the company. 

These things may not occur, but prudence re- 
quires that provision should be made to prevent 
them ; the most effective measure is the exercise 
of good judgment in selecting inspectors and 
their systematic government afterward. 

It may be set down as a fact not to be disputed 
that an inspector who will defraud a seller will 
also defraud his employer if he can derive benefit 
therefrom. 

The disposition of men to seek opportunity 
to do an unjust thing on behalf of their em- 
ployers may be accepted as an evidence of 
instability. 

The safety of corporations depends upon the 
just action of their servants, and whenever one 
of them construes it to be bis duty to He or 
cheat on Itebalf of his employer, he will, with 
equal facility, lie or cheat in bis own behalf if 
occasion arises. His virtue will not be able to 
resist the first onslaught, and his seduction and 
abandonment are only a question of days or 
weeks. 
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Tlie ihity of iiispoctiiig niilwayaupplies should 
lie iM3rfuriiie(l witli tlie »aine intelligence aad 
care that it wonld if the thing iii.spected were 
owned hy the inspector. 

There can l>o no higher stjindard tlian this. 

The inspectors ninst Ite honest, experienced, 
disccriiing, men of resohite chamcter. Their 
cxiKM-ience and talent mnst he commensurate 
with their work. They must l>e able to resist 
insidioii.'f attentions iind Hattery as well as open 
bribery. 
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Thoy mnst Im' snflii-ioiitly skilled to be able to 
jndge of the qnalifying chmses that attach to the 
material they insjioct.* 

his|ifrtoi-s will bn variously tempted. It will 
not do for tbt^m to place themselves nnder obli- 
gation to those with whom they deal; to sub- 

• ■niiiK 11 kmH liiili- iiiity not Ih! ulijcclioiialilf in u tie ft not 
liu-uti-il iLiiiliT riii^ mil: >^]irinl;uj;t.- in lliu tiii'c of the tie that 
iiii>.r)il iii'l' 111- (il>j<H-1ii>]i;iiili- 111 (i[]i> piui'i' wotilil make it unfit for 
iisi- ill aitiiltxT. They iiiiisl iitiiliTi'tiiriil tlii' iKMiiti.iritleB of 
liitilxT •>ni1ira.'>Ml iir iiiipli<-il iiinliT l!ii' )ii'ii<Ui>f •■liiikPi', wains, 
[■rai'tts. s|ilil^ unci otIiiT iitli'ti<liiiit i-i>iiilitiiitiM: tlie pet'uHarltiea of 
iiielul)<, ViiniiHlii'if. oils. |>uiiils, fuel. I'li^ 
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ject themselves to suspicion is fatal to their use- 
fulness. 

The duties of inspectors of track material, tim- 
ber, fuel and kindred supplies are usually ardu- 
ous and perplexing; they must be "hardy of frame 
and thoroughly skilled. It is said that there 
never were two ties or pieces of wood exactly 
alike. Inspectors must constantly possess a thor- 
ough knowledge of such material and the use it 
is to be put to in order to inspect it accu- 
rately; to be able to judge rapidly and correctly 
as to its class and disposition, and to detect at a 
glance the tricks of dealers. 

They must be men of strong character with 
confidence in themselves; even tempered, sober 
and fearless, doing what is just to the buyer as 
well as to the seller; what is just and fair as be- 
tween man and man. 

As regards details of inspection generally, if 
material is deficient in any way either as regards 
quantity or quality, the fact should be entered on 
the invoice; or if this document is not at hand, 
the particulars should be noted elsewhere with a 
view to their final insertion on the invoice. 

The practice observed when material does not 
conform to the purchase is not uniform. In 
some ciises it is returned; in others it is held to 
await further correspondence. Sometimes such 
use is made of it as the exigencies of the service 
allow. The only safe course is to insist upon the 
delivery of that which is bought; any other en- 
tails confusion and possible loss. Circumstances 
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will, however, arise whei-e articles will be deliv- 
ered unintentionally i)y the seller that do not 
meet the requirements of the purchase, that can 
be used in some other way without detriment. 
Ill cases of the kind they should be laid aside 
and the facta reported to the proper official tor 
decision. If favorable, the exact nature of the 
material s)iou]d be noted and the record book 
and the invoice made to conform thereto. 




A lai^e proportion of the material that is 
bought roipiires that a sample Kliould be sent to 
the storekeeper, to enable liJm to insi>ect it iutel- 
lif^ently. This pnictice sh(»uld be observed. It 
is only by such a course tluit sellers can 1)6 held 
to a rigid accountability. The ^rsat difference 
in tlie kind of goods furnislied by different men, 
or the same men .it different tinioa, renders ac- 
cui'ate inspection impoti^sible without samples. 
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While care is always required to be exercised 
in inspecting and receiving material, it is mani- 
fest that greater responsibility attaches when the 
material is received from a seller than when re- 
ceived from a company's storehouse. Mistakes 
or omissions in the former case may involve loss 
in many directions, and are certain to breed 
demoralization if not discovered and corrected, 
whereas if the material is simply transferred, 
the circumstances attending its receipt and in- 
spection are not so important. However, effi- 
ciency will be promoted if the work is intelli- 
gently and methodically performed in all cases 
and all discrepancies carefully noted and re- 
ported. 

In receiving goods it is desirable, where the 
name of the manufacturer or seller is not 
l>l;iinly branded on the article, that some mark 
shall be placed thereon that will facilitate its 
IdeutiHcation afterward, in the event it should 
prove to be defective or otherwise than as agreed 
upon. In the case of round iron, this may be 
done by painting the end or a portion thereof 
with some distinctive color. It will never be 
difficult for the storekeeper to find some simple 
and effective way to mark material, so that it 
may be afterward identified. 

The practice of accepting material before it is 
unloaded is not a good one. 

Material should be inspected in detail, as it is 
unloaded and placed in the storehouse. It will 
frequently be necessary for the inspector to ask. 
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the advice of foremen and others having prac- 
tical knowledge of the articles he receives. 
Judicious use of such information, in doubtful 
cases, can not but redound greatly to the effi- 
ciency of the work.* 

Details in regard to inspecting material can 
only be generally referred to. Each class of ma- 
terial possesses characteristics peculiar to itself 
which must be taken into account by the in- 
spector. To attempt to define the duties of the 
examiner in detail would, in many cases, require 
an accurate technical description of the article 
used - -an absurd and impossible task. Moreover, 
tlie question as to whether an article comes up 
to standard can not in many cases be positively 
determined until after it has been used. This is 
so in regard to i-ails, car wheels, axles and simi- 
lar material. To meet such cases a company must 
keep an account of the date of the receipt of 
material; when put into use, time in use, condition 
of use, and such other details as the case involves. 

One or two practical illustrations of details 
connected with the purchase and inspection of 
uiat^irial may be inserted here for illustration. 
Thu.s, the bids of a road for ties: 

"All ticH niuBt l)« well tiiiil smoothly hewed or sawed out o( 
Hniiiiil. HtruJKht. thrlTty timlMtr: inuxt be el^ht teet loiiK.exeluBlTe 
uf Ilic kerf: iiiuHt lie iinlforinly s\i iiichea thick between the 

* It has been Hiig£eHte<l timt where n company's eiipplles are 
not ilelivereil at the Htorclioiisc, It xlioiilil have a room 1<\ 
churf^e of a Htorekee[)cr bo nn to facilitate inspection under the 
eye of iKtth seller anil purchaser; a thlDK impossible when a 
company does not accept material until its arriTftl at an interior 
point 
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faces : eaoh face pidc to be six iiu'beH wide or upvani at tbe lutr- 
roweat place, iiisiile ttie bnrk, ami the faces to be etrai^it. trulr 
Hoed an<) jiArallvl with eai-h other. If ties are sawed or split 
from lar^ tiiiilHrr they muHt not beless than eight Indies wide on 
face ftdo, and free from wane, Bhakexoruogoundnonof an^klnd. 
The ties to be delivered on ground at or above the|;radcof the 
rallwit>' track, ftud witliiii thirty feet of same, subject to the Id- 
Hlieclion atid count of tho piiKhjiHinK n^t^iit, or any authorized 
ajient o( the i-oinimnv. whose action in countlnfcand reeelvtnK 
or rejivlin^ theticjinlYercd sliall Iw final and conclusive; Inspeo 
tlon will lie inaile once ;i luniilh. or ofteuer If irxinired, and pay- 
nient-R will follow within thirty d:iyH thereafter; station aj^nts 
will furnish, upon nii]ilU-at)nii, the iiecexsarv blanks for making 
pmiKiHnlii. j\ll jitTitoiw ilcsirouH of fiirnlsUinjif tle« on the above 
uouiutl t«riurt und coudllionfl will make application through the 
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Insjiei'tor. wlio will i 

BpCl'illl l>Crillit to llO HO. 

Am] for wood: 

"All ciiril wiHiil to he well mannfnctiired out of sound, 
str;ii;,'ht. thriflv tiiiilicr; to Ih- cut four [ect iti lenirth. ineaKiirinK 
linlf llie kerf, lo K- well conlei) In Kindle or donlilo ranks, six feet 
orelftht feethinli. llier!L(Lk;<in.t lo 1«> over two iiundretl feet iu 
li'tiKth. a KiKice to )>p left !lI (he cud of cin-h nitik of iit least ei^ht 
feet liefore cnniinenci u;; uiioilier j'ile; the wood to be pileil on 
lonfritudinalHtiiks fultlcient lo kwp it from thcKronnd. and In 
idl cnseH to lie piled on the f;r(>iind :it or above the f;raile of the 
niilway track: the end of eii.'li rank to In- Mdistniitliilly stayed 
by II jjiiiid ahiiluient; a tfm-f thni- fii.-t wide to he left lietw'een 
the ranks, if iiiled in Mn);li; ranks, or the name Kpace between 
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eveiy two double rnnks, if piled in double ranlce, so tbat & man 
may pass convctiiently tlir^ii^li for the purpose of Inspotitlnf; 
and nieaRiiring the same; no roiiiid wood to be dcllvereil tliat is 
more tlian six liii'lies in diameter, or less titan tliree. and no spilt 
wood that exceeds nine liuJieK in greatest tbrougb measurement^ 
110 wood to t>e \»\vi\ witbin line bimdred feet of a erosainK, Ttie 
said wood to be delivered Hiibject to tiie inspection and measure- 
ment of the puroliniiin;; ajreut or any other agent of the company 
duly authorized to iuii|>eet and measure tiie same. The decision 
of the said purcliasiug or other authorized tuceot, in regard to 
the inspection and aoiieptance of the wood oelivered, and the 
measurement of the same, or in regard to the rejection of the 
whuie, or any part thereof, for non-compliance with these speci- 
flc-ations, sliHll Ik; liital and conclusive. Hard and soft woods 
must l>e piled scparatoiy. Aieasurements will be made monthly, 
and, until measnrett, the wood will remain at the risk of the 

There are different methods of accounting for 
miiteriiil received. One is to enter the material 
item hy item on a blotter as it is unloaded. 
Afterward this is compared with the invoice. 
One purpose is to prevent collusion, though it is 
not quite apparent how this is accomplished. If 
it is the desire of the inspector to report more 
material than is received, or material of a differ- 
ent kind, it is not necessary that he should have 
the invoice Itefore him. 

In receiving; merchandise at stations, consigned 
to merchants iind others, the goods are compared 
item by item with the way bills as they are un- 
loaded from tiie car and all marks and references 
to excesses, deficiencies, damages, etc., noted. 
This practice has been found to work well, and 
it would seem to be a safe plan to follow in re- 
ceiving material, except that the invoices are 
used instead of the way bills. 
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Discrepancios are more likely to be noticed, 
and accurate account taken thereof, if goods are 
compared with the invoice as received and tally 
marks and notations indelibly marked thereon 
at the time; the number of the car and date 
received should also be inserted. 

If the invoice has not come to hand when the 
material is received the record of the reqaisition 
may be used. There should be entered on this 




record the date of receipt of goods, the number 
of car and the name of the paiiy from whom 
bought. Afterward, when tlie invoice has come 
to hand and been receipted and returned, the 
fact should be noted oil the record. All these 
details should be inserted on the record in any 
event. They will prevent the certification of 
duplicate invoices and other irregularities. 

The absence of the notations on a record, more- 
over, will be au indication at all times that the 
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material has not been received, or has not been 
invoiced. 

The use of original sources of information of 
this kind saves clerical labor and avoids dangers 
likely to occur when copies are used. 

Too great care can not be exercised to surround 
the recording and singing of the invoice with 
proper safeguards, as this instrument forms the 
baj^is of the voucher used in paying for the goods. 
I would not only note the particulars of the in- 
voice and the signing thereof, as described above, 
but also further recoi*d the fact in the Material 
Book, thus rendering it doubly impossible to sign 
unwittingly a duplicate invoice. 

I also attach great importance to the use of the 
original invoice in receiving and inspecting goods. 
Its possession enables the inspector to devote his 
whole time to the examination of the goods, 
whereas, this duty becomes much clouded and iu 
many instances of secondary importance if he 
must at the same time perform the clerical work 
of entering the details of the goods in a blotter 
as he receives and inspects them. 

The value of the invoice to the insi>ector ren- 
dei» it important that it should reach him at 
least as soon as the goods; no delay should occur 
in forwarding it. It should l»c made on or before 
the loading of the goods for sliipmcnt, aTid should 
be sent forward forthwith by passenger train. Its 
receipt by the consignee is thus assured simulta- 
neously with or before the arrival of the goods. 
In the event the invoice is not received in time 
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for use ill receivinfj and insjwctiiig the material, 
tlie details of tlie latter should be entered in the 
blotter and Material Hook, of which record notice 
should be inserted on the requisition record as 
pointed out. 

To facilitate the receipt of material at points 
away from storehouses, the original in \'oice should 
he sent to the place where the material is to be 




Coriiase In 



delivered, so that it nniy he used in inspecting 
and receiviuf^ as in other cases. A duplicate 
should 1)0 scut to the storekeeper against whom 
tho material is to lie rharged. When the original 
is thus forwiirdcd for use in iiisperting. there will 
be no nocessity for a meniorandum hook. being 
kei't at the jioint of delivery. It must be im- 
pressed upon the foremen and others receiving 
material under the circumstances named, that 
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the utmost care must be observed in inspecting 
and counting, aa imposition is much more likely' 
to be practiced under such circumstances than in 
other cases. 

In the purchase of material, invoices should 
precede delivery, as pointed out, so that they may 
be made available in inspecting and checking. 

Invoices, and reports upon which payments are 
baaed, should lie carefully labeled and filed away 
for convenient reference or attached to the cash 
voucher. 

While material must be personally inspected 
in every instance, it is only by crtmparisous fre- 
quently, that its nature can be determined. The 
method of comparison is sugf^ested by the 
ai-tiicle. Thus, different varnishes and paints 
may be placed side by side on the same structure. 
Such comparisons are simple and effective. 
There can be no escape from tlieir conclusions. 

Each day the work of inspecting railway sup- 
plies is being simplified by the use of laboratories 
and other devices. They not only prevent impo- 
sition being practiced, but relieve operating oflB- 
cers of much mechanical work that at one time 
devolved upon them. In the early history of 
niilways superintendents and others were called 
upon continually to decide scientific questions 
without preparatory knowledge. It is needless to 
say that their decisions were uncertain and un- 
satisfactory. The or^nization of testing labora- 
tories has measurably relieved them. Speaking 
of the duties and value of this new departure, a 
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committee of master mechanics, selected to con- 
sider the subject, say:* 

''The orgsnizution and conduct of a laboratory for teatiTig 
mat«rial is one of the most delicate specialties eoDDecteil wltli 
railway work, and it Is posaiblj owin^ to thU (act that the 
growfli of the testing departeient idea has been slow. The 
degree of bonelit to be dorlsed from the department depends 
directly upon the ability both in theory and practice of tlic men 
putiQcharge. Since thcinvestlgationarequlredarebothcliciulcal 
and physical, suletitiflc and jiractlcal. It will be seen that the 
chief must be somewhat versed in all these branches. It is not 
desirable tliat he should be a specialist, but rather a man with 
good theoretical and practical education, trained to accurate 
reasoning and of sound Judgment; he should have had broad 
experience and be able to generalize from the reports of his sub- 
ordlnates In euch a shape that his statements will relieve his 
superior officers from the necessity of going Into details. He 
must be able to plan methods of testing and experimenting and 
see that they are properly carried out. . . . Much valuable 
time has t>een frittered away In testing laboratories by the prac- 
tice of tailing up work, which would, of necessity, not give satis- 
sactory practical results, or which, when obtained, are liisignifl- 
cant in value to that of the time wasted In arriving at tbem. 
A list of the subjects which can, in our opinion, be 
profitably undertaken and which will produce results of prac- 
tical value, embrace: First, routine— physical and chemical 
work; testing shtpmenta of mal«rla] kept in stock and bought 
under definite requirements; second, special work — such as 
teste of the efficiency of machines, fuels, improvements in 
mechanical construction and patented devices (whether con- 
ducted on the road in actual trial or in laboratory); trials 
of water purification ; tie preservation methods, and others. 
In the field of 'special work' are embraced tliose subjects 
which admit of professional opinion without actual experiment, 
and for such the experts connected with the department draw 
upon their knowledge of the engineering jiractlce of the day. 
. . . The first matter of importance which will engage the 
attention of the head of such a department Is establishing 
* c;ommltt«e of Master Mechanics' Association composed of 
Hessra. George Qibba, David L. Barnes. George W. West aud L. 
8. Randolph. 
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Btandard Bpectflcalionx tor niiit«ria1 lHiii]i;ht rej[uUrly_ and tn 
quantity. It iH » iiiatUir recjiilriii]; llie ^rcatcut delicacy and 
knowledge of uU eomlkionc In the use as w<j1I as the manii- 
fiLctiire aiul luarkttt from which the supplies arc drawn. . . . 
The first aim in framing 8pc*'ifli.'atlDns should be to obtain com- 
jilctcly tho rcquixite stiiudird for quality, ncltlicr more nor less, 
and in so doing to enuroftoh as little as iwssilile iii>on the freedom 
ot the iiurctiaslng department in obtaining as wide a market as 
practicable to buy In. ... A careful study of the mctbod of 
manufacture of a material will often suf^gcst some simple means 
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of compellln^r ii<iliercmi! to the best methodM, Afler cslahUshlng 
(he re<iuirenii'ntH llioiight nei'i':'Miiry the viiiwiior the purrhacing 
agent and the li'ndiiig niannfacturers should be obtained aa bo 
their prai'tloabllily aiul inlluenec u]>on market eiippty. A 
standard NptH'illcalion phnnld in no senMs I>e conHidurcd final, 
but must be subjirt to alteration from time to time as the 
market BU))|)ly varlca and as servli-u reveals weak points. In 
receiving materials thought under sjiec ill cat ions samples must 
be taken n^prcniintlng a certain definite jiercentiige of ship- 
ment and ucccplancc made sul)jei't to sample under test. This 
percentage taken will vary with the nature nf tho material 
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uid a consideration of the chances of error introduced. In 
buying under epeciDcalionB t>ie purchaalng agent ahould malD- 
tain a close consulting relation with the testing department 
ae to the uniformity ami reliability of the material from different 
manufauturcFB. The head of sucb a department, keeping a close 
watch of the material under teat and under all contiitlonB ot 
manufacture and use, should t>e able to draw valuable conclu- 
eiou8, to be obtained In no other way. The relations between the 
pnrcbasing and testing (inspecting) departments of a railroad 
should be close and cordial," 

The practices of English railways in regard to 
handling supplies are generally the same as in 
the United States. An oificer known as the 
general stores superintendent ascertains the 
wants of the service and the best channels of 
supply. He negotiates the purchase of material 
and fuel; also the sale of old material. The 
terms and conditions ot purchase or sale are sub- 
mitted by him to a committee of the board of 
directors for its decision. When it approves the 
purchase or sale of material, he issues the order 
and sees that contracts are observed. Coal, coke 
and other supplies not subject to frequent fluctu- 
ations in price, are bought under contract. For 
convenience of storage and distribution, the 
material department is divided into four or more 
principal sections, namely, locomotive and car- 
riage, traffic department, way and works depart- 
ment and stationery. The sections are further 
subdivided when necessary. When material is 
received it is carefully inspected by examiners as 
to condition, quality and price. It is then ticketed. 
The tickets .show description of goods, from whom 
received, and price; the latter is in cipher. 



CHAPTER IX. 

PACIUTIES FOR AND METHODS OF HANDLING 
MATEEIAL. 

Proper care of material requires convenient 
arrangements and adequate provision against 
damage by the elements or removal without the 
knowledge of the storekeeper. 

For reasons alreatly explained, these provisions 
are lacking in many instances. 

The fact that a railroad company must keep 
on hand a lai^e quantity of material seems not 
to have been known, or if known not to have been 
regarded, by those who planned our railroads in 
the first instance. Thus we see fuel depots that 
can not be enclo.-wd or guarded ; repair shops with- 
out storehouses; storehouses that are too small 
and do not protect their contents, and so on. 

Where room for storing new material is in- 
adequate, provision for old material, we may read- 
ily suppose, is lacking. 

Those who planned our (irst railroads did not 
appreciate the extent or value of a company's 
material, or regard the fact that its loss or waste 
directly influences the cost •f operating. Not 
one drop of oil can be wasted, a spike rendered 
worthless, a pennyweight of iron allowed to go to 
waste, oran ounceof fuel misappropriated or sub- 
jected to depreciation, without adding to the coat 
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of operating. The extent of such losses, there- 
fore, is the amount a company pays for such 
mistakes or neglect to correct them, where they 
admit of correction. 

A storeroom should be secure, lai^e, dry and 
well lighted. It should be so located that goods 
may be unloaded into it directly from the cars. 
The floor should be on a level with the car door. 
Storerooms should be fireproof and protected 
from frost and dampness. 

Supplies should, so far as possible, be concen- 
trated in one building, so that the supervision of 
the storekeeper may be easy and complete. 

Provision should be sufficient to permit every 
article to have a place assigned it, so that its 
location may be known and easy of access. 

If possible, the storehouse should be divided 
into sections, each section being lettered and 
the material catalogued. This will enable store- 
keepers to locate articles accurately and quickly 
and will insure their being kept where they be- 
long. It will also enal)le inexperienced men to 
quickly learn the business. This last is impor- 
tant, as it is necessary from time to time to break 
in now ukmi. 

The more inlt^lligont the provision that is made 
for the care of material, the greater the concen- 
tration and the sniaHer the stock carried. Con- 
centration permits minute supervision and accu- 
rate information. 

In regard to practical details connected with 
the storing of mat(M*ial. it is probable that the 
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devices of merchants (waiving the provision they 
make for purposes of display) will be found best 
adapted for use at railway storehouses. Thus, 
racks will be provided for different kinds of sheet 
and bar iron, located conveniently for use, and 
in such a manner that the contents may be 
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determined at a glance; articles similar in ap- 
pearance but differing in^ value and utility will 
be kept distinct;* oils, varnishes and other 
liquids will be kept in cans or tanks and so ar- 

* The necessity ot this In illustrated Id the vase of iron ; that 
of a common quality beiiiK worth twoc«Mteper pound, while 
another kind, iilciitical tn appearance, in vortlt eeven. DlBttno- 
tions at this nature must be obaerveil in itoriiig. 

18 
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ranged that they may be filled at the minimum 
cost and emptied without loss and at the lowest 
expense; dry paint and material such as emery, 
including powders, will be kept inbins, like those 
in which grocers keep their sugar; shelves will 
be arranged so that the contents of the various 
compartments may be easily determined; material 
that can not be kept in the storeroom will be 
prot^^cted by sheds, and Avhen this is impracti- 
cable, will be lifted from the ground so that only 
the minimum damage may accrue from expos- 
ure; appliances for handling material economi- 
cally, such as derricks, rollers for coiling rope, 
dog chains, hose pegs, and similar contrivances, 
will be used; goods will be arranged with a view 
to their convenient handling, those most frequently 
used being placed where they will be most acces- 
sible; articles such as locks will be tied in pack- 
ages, to prevent the parts being separated; 
patterns will be arranged in order and catalogued, 
and so systematized tliat when one is removed a 
record of its disposition will be retained as a 
reminder; lumber and timber will be classified 
and piled with the care and method that is ob- 
served in lum])er yards; and finally storerooms 
will be kept clean and orderly, the bins, shelves 
and racks labeled and such other devices used as 
the economical and effective handling of 
material suggest. 

Where material is stored in yards, or may be 
used without the knowledge of the storekeeper, 
an inventory of it should be taken at frequent 
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intervals and charges made to harmonize there- 
with. It is only by frequent supervision of this 
kind that- the abstraction of such material can 
be noticed, and unless noticed at the time the 
uses to which it is put can not be ascertained. 

Old material should be carefully assorted, ac- 
cording to its value, as fast as it accumulates. 
Afterward it should be forwarded to a central 
depot, or such other disposition made of it as 
circumstances require. 

Access to supplies should be denied those not 
directly concerned. 

Approaches to supply depots should be re- 
stricted and under the immediate eye of those 



When storage room is not provided for any 
kind of material, it should be concentrated in a 
particular place. Concentration will insure 
greater security and economy in handling, and 
better knowledge of the supply on hand. 

The most serious losses that railways suffer in 
connection with their stores are those connected 
with fuel. The inadequate provision made in 
the first place can not now, in many instances, be 
corrected. The same disregard, the same lack of 
proper understanding of the subject that was 
shown in connection with storehouses for general 
supplies, was shown in connection with those for 
fuel. Little or no provision whatever was made 
for wood, while many of the depots for storing 
coal were and are still open to the general public. 
However, the provision for storiug coal is much 
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better than it is for wood, and the general substi- 
tution of coal for wood throughout the United 
States has been a means of great saving in many 
ways to railroiid compsuiies. 

The facilities for liaiidling and protecting coal, 
while not i)ertect, are uuicli more complete than 
formerly. They admit of easy and economical 
loading and unloading, and in the majority of 
cajses the storehoufses are reasonably well pro- 




tected from the weatlier and the depredations 
of thieves, Howpvim-, it. is probable from the 
gre:it attention tlnit is Ijeinj^ j^iven the subject, 
that we nnty (^xpi'ct substantial advance in this 
department of the s(>rviro hereafter. The subject 
merits the jiainstaking thought of railway man- 
agers and engineers. 

The care of material at the different store- 
houses should 1)0 entrusted to a local storekeeper. 
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He should have charge of the force employed. 
This concentration, while it will seem in some 
instances to add to the cost, will be more econom- 
ical than any other method. Responsibility is 
greatly heightened by concentration. When the 
authority is diffused, there will always be more or 
less men handling material who will appear under 
some other head. It prevents accurate knowledge 
of cost and, consequently, engenders extrava- 
gance. Two men will be employed to do the 
work of one. Moreover, greater safeguards can 
be attained when the authority is concentrated 
than in other cases. 

It is of great importance that disbursements 
should be cut down as much as possible; that 
material should not be taken without orders and 
without due necessity, and without being chained. 

Wherever the amount of material in store is 
sufiBcient to occupy the attention of a man to re- 
ceive, care for and disburse, there a storekeeper 
should be appointed. His pay should be com- 
mensurate with his duties. He should be known 
as the storekeeper, and should have the title. 

A st.orehouse can not be located too near to 
those who use the supplies. Safeguards, however, 
must be adopted to prevent use without author- 
ity. The nearer material can be stored to those 
who use it, the less expense there is in going to 
and fro. 

The due care of material requires that the 
amount in stock should he kept as small as pos- 
sible. 
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Whenever there is anything on hand that ii 
not needed, the fact should be immediately re 
ported to the proi)er officer. 

When the supply of an article is in excess oi 
needs at a local storehouse, notice should be seni 
to the proper official with a view to having the 
surplus transferred to some place where it maj 
1«3 needed or otherwise disposed of. 

The storekeeper's duty does not end with th€ 
delivery of material for use. He must follow H 
afterward, until it is consumed. He must take 
note of the manner in which it is consumed; musi 
see that its use conforms to the original purpose 
and that it is economically used. 

The proper handling and economical use oi 
material requires that the storekeeper should be 
something more than a drudge. 

He must watch each article from the momenl 
it comes into the possession of the company unti] 
it is worn out, and if, afterward, it has any value, 
it is his duty to see that the residuum is sold foi 
what it is worth. 

The storekeeper is required to be a man o\ 
affairs and must possess sufficient business talent 
and tact to command respect. 

Where adequate provision is made for handling 
material, the duties of the storekeei)er are greatly 
simpliKed. Where provision is lacking his duties 
arc perplexing in the extreme. The latter situ- 
ation is mucli the more common of the two. 

Where facilities are inadequate, separate pro- 
vision can not always be made for particulai 
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articles; it is frequently necessary to pile the 
goods indiscriminately together. Storekeepers 
must endeavor, kg far as possible, to make such 
disposition of the space allotted them as to avoid 
this. It prevents proper guardianship, and en- 
tails duplication of articles and undue deprecia- 
tion. 

Men are discreet and watchful according to 
tlieir responsibilities. 




The wise use of material depends upon the 
care with which it is disbursed and looked after 
subsequently. Greater importance is attached to 
the completion of a work in progress at a par- 
ticular time or in a particular manner by those 
concerned than in regard to cost. Only those 
who are responsible consider the latter. 

The economical management of a property 
necessitates accurate exhibits of cost. The in- 
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formation, to be valuable, must be particular. 
It must take cop;nizance of minute subdivisions. 
A railroad can not l>e operated economically in 
any other way. It is immaterial whether the 
property be large or small; to be worked effect- 
ively and cheaply, its disbursements must be 
carefully analyzed and wisely curtailed. 

A thousand miles of road may be guarded as 
well as a mile. But the supervision must be 
methodical, untiring and intelligent. 

Charges against work in progress (whether it 
be a tin dipper or a locomotive) should be based 
on the work perfonnod and the material used. 
This requires careful accounting: it requires that 
the storekeeper should charge the amount dis- 
bursed to the thing upon which disbursed at the 
time it is disbursed. To do this, he must know 
what material is used. This requires that he 
should have charge, and that such protection 
should be thrown around material as to prevent 
its being used unauthorizedly. The facilities for 
this are lacking in many places. But the more 
thoroughly the question is un<lerstood, the more 
skillful the use that will be made of the facilities 
we have. 

With better understanding of the subject the 
bett(»r the provision that will be made for storing 
an<l handling material; the more convenient, 
ample and sccun* will be our storehouses. 

The subject invites the same forethought that 
the storage of (Migines and machinery and the 
preservation of merchandise receives. 
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The erection of storehouses for material and 
fuel should receive the same consideration as a 
machine shop, warehouse, elevator, office or sta- 
tion; a consideration that takes into account the 
uses to he made of It and locates it accordingly. 

The mistakes of the past we are not responsi- 
ble for, but they can be alleviated in many in- 
stances, and may be entirely avoided hereafter. 

The care of material requires that provision 
should be made for preventing fires and for ex- 
tinguishing them when they occur. The steps 
taken in this direction by the English roads fill 
a volume. Whether the risk justifies the ex- 
pense is, however, doubtful. But the precautions 
they take minimize fires and lessen the risks 
that attend them. The practice upon many 
English roads is to organize a fire brigade, a 
small sum being allowed the members thereof 
by way of gratuity. Officers are appointed and 
each brigade is drilled at frequent intervals in 
its work. In case of fire, the official in attend- 
ance assumes command. Buildings are provided 
with appliances for extinguishing fires, and each 
member of the brigade is supplied with a book 
of regulations instructing him what to do, and 
furnishing liim with a list of appliances in his 
di.strict and noting their location. These in- 
structions are too voluminous to be incorporated 
liere. Where the devices of the English roads 
are impracticable, others more simple should be 
used. The best and most economical that sug- 
gests itself is the use of barrels filled with water 
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(with pails sunken therein) kept ready for use 
wherever material is stored. These, with the 
use of portable fire extinguishers, will afford 
very fair protection at small cost. The devices 
must, however, be carefully looked after from 
day to day and the force drilled in their use. 




CHAPTER X. 

CAKE AND USE OF BOAD MATERIAL. 

Much of the material of a railroad lies scat- 
tered along its track, away from the observation 
and care of storekeepers. It is always more or 
less of an unknown quantity. Its supervision 
and custody must be entrusted wholly to others; 
to men having, to them, more important duties 
to perform. Of this kind of material, that used 
in the track is the fii'st I will notice. 

The supplies required for the repair and main- 
tenance of track are ordered by the various sec- 
tion foremen. These orders are sent to the in- 
spector or roadmaster and by him forwarded to 
the officer agreed upon, who further passes upon 
them. 

The limited facilities section foremen have for 
storing material renders it especially desirable 
to restrict the amount as much as possible. They 
need enough to meet current wants and extraor- 
dinary emergencies. They should, however, not 
carry over a month's supply, and in many cases 
their stock may be replenished oftener than 
thi . 

Track supplies should be kept, with other 
material,, at a central storehouse and should be 
sent from thence to the sections as needed. 
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There is no necessity for a separate supply depot 
for track or other material.* 

The greater the concentration, the less the cost 
of handling, the greater the intelligence in dis- 
bursing, and the less the stock required to be 
carried. 

Undue multiplication of storehouses should be 
carefully avoided. 

Storehouses are required at the various centers 
where equipment and tools are repaired, but 
there is no necessity for more than one store- 
house or one storekeeper at any particular point. 
If the storekeeper performs his duties, orders 
upon him will be filled with the same intelli- 
gence and promptness that they would if made 
upon a subordinate immediately responsible to 
the person ordering. If he does not so fill them, 
he is unfit. The remedy lies in his dismissal or 
admonition; not in the creation of another store- 
house. It is just as proper to have two superin- 
tendents for a division, or two master mechanics 
at a shop, as to have two storekeepers at the 
same place. If there is more than one store- 
house, one storekeeper should take charge of the 
whole, the others acting in subordination to him. 
Such concentration will permit the full utiliza- 
tion of the force and such concert of action in 



* In construction work or where special gangs are employed, 
the person in charge should be held responsible for the return to 
the storehouse of all tools such as tamping and lining bars, 
etc. The fact that they are in use does not mean that they will 
be worthless when the work in hand is completed. 
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regard to the stock carried as to prevent anneces- 
sory accumalations. 

Material forwarded to a track section should 
be chained thereto, the same as if it were a store- 
house. The storekeeper who has general charge 
of track supplies in the bunds of foremen should 
open an account with each section; the debit to 
all the sections will make the total amount of 
material charged against him on the general 
books.' 
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Foremen of sections should acknowledge the 
receipt of material and make returns the same a« 
other storekeepers; their returns sliould exhiliit 
the amount received, amount used, forwhat pur- 
pose and amount on Iiand. Such a system. <«[ 
returns is easy to maintain.* It renders a thor- 
ough sHpen'i.sion of track supidies possible. 

' The lack of clerical skill upon the part of sec- 
tion foremen is so well known that it was the 

• See book " Flmal AITiilrfl, Iii«biiri<eiiieiitH." 
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custom at one time not to require any returns 
from them of material received, used or on hand. 
It was assumed that they could not make a re- 
turn and so the material sent them was charged 
directly to the operating or construction account, 
as the case might be. This was a very simple 
and expeditious way of getting it off the books 
and into the accounts, but it had a tendency to 
encourage wastefulness. The books did not show 
any material on hand. The result was general 
ignorance, extravagance and excessive accumula- 
tions. 

The section foreman's lack of clerical skill is 
partly real, partly imaginary. An extended 
statement is diflBcult for many of them to make, 
but they can set down figures, and if the names 
of the articles are printed and they are only re- 
quired to enter the amounts opposite in columns 
provided therefor, they can carry on a system of 
accounts that will answer very well for data for 
those at headquarters. 

There are different methods of accounting for 
track material and labor. One was introduced by 
the writer several years ago and has worked very 
well. It does not contemplate any bookkeeping 
on the part of the section foremen. They are 
required to make returns of material received, 
used and on hand, and in regard to labor, of the 
hours worked, rate, and so on, the forms are 
printed and provide in a simple way for describ- 
ing the work in hand.* 

* See l>ook '' Fiscal Afl'airs, Disbursements." 
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The disposition of those in charge of track to 
order more material than is needed it not greater 
than in other departments of the service. Never- 
theless, economy will be increased by careful 
scrutiny of requisitions and returns. 

The exigencies of the track department require 
that each section should be supplied with such 
tools and supplies as are necessary to meet ordi- 
nary and extraordinary emergencies; common 
repairs and renewals, and the exigencies of storms 
and accidents. This necessitates certain flexi- 
bility not necessary elsewhere. But the disposi- 
tion to exaggerate, without knowing it, the wants 
that these special emergencies give rise to, will 
be apparent and must be met by attentive and 
careful oversight. 

Track material requires to be constantly looked 
aft^r. Tools and supplies of all kinds must be 
so guarded as so prevent loss, misappropriation 
or damage. Old material, except rails, should be 
collected daily and stored in some convenient 
and safe place. 

More or less loss is suffered, in the majority of 
instances, because of lack of storage facilities. 
In some cases no provision whatever is made. 
In others, proper use is not made of the facilities 
provided. Care is not taken to store new mate- 
rial, and old material, instead of being collected, 
lies scattered along the line. Economy and effi- 
ciency require that w^herever storage facilities are 
lacking, the evil should be corrected as far as 
possible, and wh(*re they are provided, that due 
use should be made of them. 
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It is not necessary to refer to the inspection of 
track matfrial here. Tt requires the services of 
experts, aiiJ in order to enforce responsibility on 
the part of sellei"s, much of the muterial must be 
watched king after it is put in the track, "The 
inspection of track material is important; angle 
bars, by reason of worn rolls, will come in such 
shape that they can not be fitted to the rail; rails 
will be defective; track bolts will fall short of 
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the required length, and split bolts will have only 
the semlilance of a split and will, consequently, 
be unfit for use. Tra('k inaterial needs a good 
deal of ciirefnl watclung if a company expects to 
get what it pays for and receive what it wants."* 
To simplify the ordering of material by track 
foremen, they should be supplied with a printed 
list of the articles they use so that all they need 
do will be to enter the quantity opposite the 

•Writer on track iuspectioii. 
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article. The point to be aimed at in track ac- 
counts is to reduce the clerical labor of section 
foremen to the minimum. This can be done by 
using printed forms.* 

Many of the conditions that attach to the cus- 
tody and use of track material apply to supplies 
for bridges, culverts, fences and buildings. 

They are so widely scattered as to render it ex- 
ceedingly difficult for the storekeeper to locate 
their whereabouts or ascertain the uses to which 
they are put. He is aided in this by returns from 
foremen and others. 

His labors will be facilitated by opening a sep- 
arate account wuth each lot of material located 
along the line. This will require that he should 
have almost as many accounts on his books as 
the storekeeper in charge of the track supplies of 
a division. 

The returns rendered him by foremen, while 
not as accurate as could be wished, will afford 
him the information he requires, and if lacking 
will give him a hint of what is going on, so that 
he may make disposition accordingly. 

Amongst other embarrassments, he will expe- 
rience one common to every department of the 
service, namely, difficulty in securing accurate 
information of the disposition of material left 
over after the completion of work in progress. 
This is a most prolific source of error in railway 
accounting. 

* I beg to invite to attention of the reader to the forms em- 
braced in ^ Fiscal Affairs, Disbursements.^' 

14 
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Material ordered for the construction or repair 
of structures is always in excess of the amount 
needed. The amount of the surplus and its dis- 
position the storekeeper must know in order to 
keep his books accurately. But his necessities 
will not be regarded by those who carry on the 
work; and unless he is constant and minute in 
his enquiries, the information will escape him. 
The omission may not involve actual loss to a 
company, but it will involve irregularity in ac- 
counting, and invites extravagance and irrespons- 
ible practices. Moreover, if not reported, one 
account will be debited with more than it should, 
and another will be charged with less than it 
should, if no greater harm ensues. This is an 
evil in itself, as responsibility can not be enforced 
where cost is unknown. 

The difficulty of protecting supplies used in 
connection with buildings, bridges and similar 
structures is too apparent to need reference here. 
The utmost protection possible to afford is more 
or less imperfect. However, care will be more 
likely to be exercised if the facts are kept before 
the eye of those responsible; if an accurate ac- 
count is kept of each lot or article of material 
scattered along the line, no matter where located 
or how trifling its value or importance. It will 
serve as a constant reminder and will prevent 
material being overlooked or forgotten. This is 
about all the storekeeper can do. He should re- 
quire frequent returns from foremen and others 
of each lot of material, giving location, condition, 
quantity, value, proposed use, etc. 



CHAPTER XI. 

INSPECTION, CARE AND USE OF OILS AND SIMILAR 

SUPPUBS. 

The losses that railway companies have suf- 
fered from neglect to provide adequate facilities 
for handling material has nowhere been so 
marked as in connection with the use of oils. 
Wherever facilities are inadequate, the loss is 
constant and out of all proportion to the cost of 
correction. This fact is as apparent to the 
passer by as it is to experts. The losses railroad 
companies have suffered in this direction would 
afford a large dividend on their share capital. 

In nothing was the ineflBciency of civil engi- 
neers and managers so conspicuous in the early 
history of railroads as in their neglect to provide 
storage and other facilities for oils, paints and 
kindred supplies. 

The practice of allowing oil to stand in bar- 
rels in the open air until used was general. 
About these receptacles the earth was sodden, 
while the air was laden with offensive odors. 
Annual losses were greater than the total cost of 
providing permanent, ample and secure accom- 
modation would have been. The neglect arose 
partly from the fact that railroads did not orig- 
inally contemplate the use of oils in the shape 

(211) 
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and to the extent that they subsequently em- 
ployed them. Absence of provision in the first 
instance led to neglect to provide for it after the 
want was known. Conditions have, however, 
changed somewhat in this respect. Wherever 
neglect to provide facilities still exists, it is either 
an oversight or the matter is held in abeyance, 
awaiting other developments. Nevertheless, the 
waste is going on and is as much a loss as if the 
company interested were to take gold out of its 
vaults and throw it into the sea. 

Facilities should be provided for oils that will 
prevent leakage or evaporation. Where justi- 
fiable, a separate fire proof building should be 
provided for storing. Tanks in which oil is kept 
should be sunken so that they may be easily and 
quickly filled and the risk from exposure reduced. 
Oils thus stored may be drawn by pump as 
needed; or, if intended for reshipment in large 
quantities, more convenient means may be pro- 
vided. If the quantity used does not justify a 
large reservoir, small tanks conveniently located 
in the storehouse or in an adjoining apartment 
may be used. 

Oil should be unloaded without delay. If 
facilities are lacking and it must be stored in 
barrels, they should be kept moist, especially 
those containing kerosene. Many railway com- 
panies store oils under such circumstances in 
their water houses where the dampness will keep 
the packages tight, and so prevent leakage or 
evaporation. 
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Under no circumstances should oil be left in 
barrels exposed to the sun. The most meagre 
accommodation is better than this and the small 
expense that a rude shed involves can not excuse 
neglect to provide it. 

Where facilities are inadequate, the supply of 
oil should be reduced to the minimum; where 
adequate, it is probable a month's supply at least 
may be kept on hand to advantage. 

The cost of oil is great or small, relatively, ac- 
cording to the intelligence and care exercised, 
first, in buying; second, in storing; third, in dis- 
bursing; and fourth, in using. Much careful 
thought has been given the last. However, not- 
withstanding this, the ties and roadbed of many 
lines are black with the oil that has been spilled 
from overloaded journal boxes, or because of 
careless handling. 

The saving that may be effected by the eco- 
nomical use of oils for lubricating and lighting is 
much greater than would be supposed. It re- 
quires constant and intelligent effort. It will be 
found advantageous in this connection to reward 
those who are provident and admonish those who 
are not. 

Those who use oils are required to be con- 
scientious. They must possess experience and 
good judgment. If reckless or lacking in dis- 
cretion, they will use them in excess lest mis- 
hap occur. They will use a quart when a pint 
would do for fear of the possibility of a journal 
becoming heated. The happy mean is the least 
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quantity that will answer the purpose with- 
out risk. 

The lack of uniformity in the quantity of oil 
necessary to be used upon different machines 
(generally alike or of identical pattern) is well 
known to practical machinists; improper alif^n- 
ment, defective bearings and inferior quality of 
metal increase the consumption of oil. These 
differences lessen the value of statements ex- 
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hibiting the comparative use of oils by machines 
performing the Kiunc kind of work and require to 
be kept constantly in mind. 

The superior utility of hij^h priced oils makes 
'hem universal favorites. The determining fac- 
tor, however, all things considered, should be 
cost. Ease in handling orconvenienceand clean- 
liness, while important factors, sliould be held 
subordinate to this. 
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That kind of oil which, all things considered, 
is the cheapest, is the kind that should be used. 

In disbursing oils for use on locomotives, the 
amount should not generally exceed the require- 
ments of a round trip. Stations should be re- 
stricted to a month's supply; local depots for 
lubricating cars, supply trains, etc., to immediate 
needs, not exceeding a month's supply in any 
case. 

The less the stock of oil carried (without trans- 
gressing the limits of safety) the more economical 
its use and the less the waste. 

Frequent and limited disbursements also en- 
able the storekeeper to scrutinize use much more 
carefully than he otherwise would. Oils are not 
so likely to be used to kindle fires and for other 
extravagant purposes under such circumstances. 

The economical use of oil should be encouraged 
in every way. This is one of the objects of loco- 
motive statistics. Among other valuable infor- 
mation, they give the consumption per mile run, 
and while this is dependent upon the weather, 
the load and the engine, still they afford 
generally a valuable indication of tlie relative 
economy exercised. Saving may be furtlier en- 
couraged by daily or monthly bulletins showing 
those who are careful and those who are not. 
Comparisons of this nature should be published 
promptly, otherwise they lose their interest. 

In order to make such exhibits, it is necessary 
that account should be kept of the oil each em- 
ploye receives. Upon some roads tickets are 
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used for this purpose; differeufc tickets being pro- 
vided for different quantities and kinds of oil. 
When a supply of oil is furnished, a ticket rep- 
resenting the quantity is left with the store- 
keeper; this affords the basis for his charge. 
The plan works very well, but a better system, 
perhaps, is to use printed slips upon which the 
different kinds of oil, tallow, waste and kindred 
appliances are printed in order. The quantity 
that the person receives is entered on this slip 
opposite the kind delivered bim. 

Foremen should be required to approve requi- 
sitions for oil. It will tend to prevent extrava- 
gance and wastefulness. They know better than 
the storekeeper the needs of the service, and if 
they perform their duty intelligently instead of 
perfunctorily, their supervision will prove highly 
beneficial. Such approval is not possible (and 
perhaps not necessary) with engineers, and may 
be dispensed with. The slips for ordering oil, 
referred to, are also adaptable for use at stations 
and elsewhere. 

The best manner of supplying stations and 
buildings with oil is an interesting question. It 
isgenerally furnished in cans. The cans are sent 
backward and forward. The h)ss entailed through 
destruction of the cans and the spilling of the oil 
is a constant source of expense. A feasible sub- 
stitute for this plan is much to be desired. One 
method suggested is to eiiuip a car with oil 
tanks and run it over the road once a month, 
filling the receptacles at different buildings di- 
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rectly from the car by a flexible tube. The plan 
is practicable, and it is probable would prove 
economical. It would save the expense of haul- 
ing the cans backward and forward, the loss of 
oils spilled in transit and cost of maintenance. 

The stora^ of oil should be carefully looked 
after. No combustible material should be placed 
near it, and danger from fire should be carefully 
guarded against. 

The person immediately in charge of the oil 
supply, in common with others who handle such 




material, should be subject to the direction of 
the storekeeper. It should be the duty of such 
employes to fill the lamps, lanterns, torches, etc., 
and attend generally to disbursements. 

The proper inspection of oils can not Iw ex- 
plained here. It requires thorough acquaintance- 
ship with the nature of oils and the best methods 
of testing. In some cases primary tests are con- 
clusive; in others they are not. Tims kerosene 
may be accurately tested, while valve, car and 
engine oils must be submitted to actual use to 
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determine quality. The observation and experi- 
ence of the men who use the oils must be sys- 
tematically sought, practical experience being, 
here as elsewhere, superior to theoretical demon- 
stration or speculative knowledge. A practical 
storekeeper, speaking of the manufacture of oils 
and their inspection, says: 

"Many things must be considered. Thus, the 
(quality of lard oil must be determined by chem- 
ical analysis; it is only in this way that we can 
detect when it contains cotton seed oil or is 
made from the fat of hogs that have died of dis- 
ease or from overcrowding; its burning (quality 
depends upon its being made from the fat of 
healthy hogs killed for use; machine oils must 
be tested by actual use and analysis, the evidence 
of those who use them being necessary to deter- 
mine their quality. Oils used by us, except car 
and engine oils, come in barrels. Car and engine 
oils come in tank cars. Car oil is not to be dis- 
tinguished from engine oil except by its fluidity, 
the color, weight and appearance being the same. 
On receipt of Kerosene oil, a sample is taken and 
tested in the following manner: We heat the 
oil in an open cup over a spirit lamp, the bulb 
of the thermometer being submerged in the oil; 
after a space of about forty minutes a lighted 
taper is passed over the oil to ascertain the 
flashing point, and again afterward, at a higher 
degree of temperature, to ascertain at what de- 
gree it will burn. If it ignites at a lower degree 
than it should, the shipment is returned; we 
consider kerosene good only when it will stand 
the fire test at 150 and 175 dec:rees. Seal oil 
must stand the test at 300 degrees. We draw 
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our car and engine oil from the tank cars into 
large vats under the oil house, and pump it 
from thence bj' stationary engines into tanks 
above, from which barrels and cans are filled for 
shipment to shops, storehouses, stations and 
elsewhere as needed. We manufacture our sig- 
nal oil from lard oil and kerosene or mineral seal 
oil. I do not know that it is cheaper, but we are 
more fully assured of the quality wnen we make it 
ourselves. We have recently adopted the practice 




of manufacturing our owu valve or cylinder oil; 
whether it is more economical to manufacture 
than to purchase 1 do not yet feel certain, but we 
are better assured of its quality; it is manufac- 
tured from tallow oil or lard oil with an equal 
amount of oil called cylinder stock. The latter 
is the last product of the retort in refining 
crude petroleum. Tallow oil and lard oil are 
the liquid product of crude tallow and leaf lard 
respectively, pressed at a cold temperatui-e; 
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valve oil is made by placing the two in a tank 
and thoroughly mixing and heating them to a 
certain degree of temperature by means of steam 
coils placed inside of the tank. In making sig- 
nal on for winter use lard oil and kerosene are 
used; in making it for summer use lard oil and 
mineral seal (at 300 degrees test) are used." 

Great progress has been made in the prepara- 
tion of lubricants for railroads. The process of 
manufacture has assumed the importance of an 
industry and employs extended laboratories and 
an army of laborers, instructors and inspectors.* 

In addition to the chemical tests of oil, various 
mechanical devices have been invented for 
determining comparative excellence. While 
these devices measure the amount of friction 
and wear and tear, they are far from satisfactory, 
results obtained varying greatly under appar- 
ently similar circumstances. Thus in a series of 
experiments, ten thousand revolutions were ob- 
tained in one case while in another sixty-four 
thousand were obtained with the same lubricant, 
the friction, temperature and speed being appar- 
ently the same. " Practical differences of dura- 
bility of lubricants depend not on any differences 
of inherent ability to resist being * worn out' by 

* The instructors are engaged in explaining the best metliod 
of using lubricants while the inspectors are occupied in seeing 
that the instructions are carried out. as quite as luuvh depends 
on the proper use of oils as on their quality. (Careful statistics 
are also kept of results ; of tlie average mileage of Journals atul 
such other data as may Im^ netressary to enable railroad companies 
to determine the kind of oiK all things considered, that is the 
most economical for them to use. 
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rubbing, but upon the rate at which they flow 
through and away from the bearing surfaces. 
The conditions which control this flow are so 
delicate in their influence that all attempts thus 
far made to measure durability of lubricants 
may be said to have failed to make distinctions 
of lubricating value having any practical signifi- 
cance."* 

In further reference to storage houses for oil 
for local use, inexpensive buildings or separate 
rooms are sufficient, a raised shelf or platform 
being provided on which the barrels may be placed 
and tapped when tanks are not provided. If large 
tanks are used, provision should be made for 
hoisting the barrels to the top to be emptied. 
Tin receptacles should be used for catching the 
drippings from faucets. Oil storage houses for 
large stocks should be fireproof, one story and 
basement, the tanks being placed on the lower 
floor. The second floor should be on a level with 
the floor of the car. Thus a barrel may be rolled 
directly over the tank and readily emptied. 
Light oil shipped in tank cars may be withdrawn 
with a syphon if necessary. A pump should be 
provided for each tank for drawing the oil; pro- 
vision should be made for the drippings to run 
back into the tank. The second story of the 
storage building may be utilized for storing oil 
in barrels, tallow and kindred supplies. 

Subsidiary oil houses should be placed in the 
yards for the convenience of oilers and others. 

•Professor Denton. 
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In cold weather oils must be heated so that 
they will run freely. In small houses a carefully 
guarded stove may be used for this purpose. 
Steam heat is, however, better and safer, the 
coils being placed according to the degree of 
heat required. 

Every precaution should be observed to guard 
against tire. Oil houses should be kept clean. 
Open lights should not be allowed. The lighting 
should be done by electricity, or if that is imprac- 
ticable, by carefully guarded stationary lamps. 
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CHAPTER XII. 

HOW FAR RAILWAY COMPANIES MAY PROFITABLY 
CARRY ON MANUFACTURING — SAFEGUARDS AND 
METHODS TO BE ADOPTED. 

Railway corporations can not manufacture as 
cheaply as private parties. The latter are not 
more discerning in the selection of agents, but 
more exacting afterward; more energetic, more 
economical, more quick to reward merit, more 
quick to discover incompetency. 

The supervision of the Owner is immediate, 
pei-sonal and exacting. Moreover, the spur of 
competition and self interest heightens the intel- 
ligence and intensifies the interest of the manu- 
facturer. He is more careful in selecting the 
object of manufacture, and in keeping down 
cost. These facts are well known, and are the 
reason why railway companies buy from private 
parties rather than attempt to manufacture 
goods themselves. 

There are, however, articles it is possible for 
them to manufacture to advantage. But the list 
is exceedingly small. It is only where the work 
is carried on as an accessory to something else 
that it can be done to advantage. 

It oftentimes happens in the operation of rail- 
roads that the service of a given number of men 

16 ^ 
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is required in a shop for a particular purpose, 
not suflBcient in itself to give them work all the 
time. If special work is not provided, the force 
is not fully employed, thus preventing the com- 
pany from securing the class of workmen it 
needs or necessitating payment for idle time. 
Under such circumstances the manufacture of 
articles may be carried on to advantage, and 
while the cost may be greater than a company 
would have to pay on the street, still it will, as a 
wholo, represent saving. Except under such cir- 
cumstances, a corporation is not justified in 
manufacturing articles when it can buy in the 
open market. 

There are more or less special, non-competitive 
articles that railway companies can manufacture 
economically; articles peculiar to them; devices 
used on their equipment and machinery; patterns 
that are not kept in stock by merchants and are 
not competitive. These articles have grown out 
of changes and improvements in railway ap- 
pliances. Thus, nearly every locomotive requires 
a particular pattern for some portion of its 
machinery; in other respects it may be of stan- 
dard construction. Such patterns can, as a rule, 
be repaired or replaced more quickly and advan- 
tageously by the railway company, at the place 
where needed, than in any other way. The pat- 
terns multiply with the development of railroads. 
The attention that must be given them grows 
each year. They require a more or less extensive 
manufacturing plant upon every road. 
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■ In some cases railways rigidly restrict their 
work within the limits pointed out; to accessory 
work and the maintenance of articles that must 
be kept upon the ground to prevent the plant 
lying idle. This is the true basis of railway 
manufacture. The pressure, however, to extend 
its scope is constant. It is the outgrowth of 
widely different causes. 

Manufacturing necessitates the employment of 
a greater force and greater plant than would 
otherwise be required. This aggrandizes local- 
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ities and increases the importance of those in 
charge. The pressure, therefore, to multiply the 
u.'ies of a shop is constant and pressing. There is 
nothing inconsistent in this with good faith on 
the part of the officials and operatives of a com- 
pany. They felicitate themselves in their in- 
creased sphere of usefulness and do not dream 
that it is at the expense of their employer. They 
do not know what the articles they manufacture 
cost; they know approximately, but not accu- 
rately. The methods of accounting in force upon 
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railroads do not generally permit it. To detei*- 
mine it, the latter must take cognizance of every 
ounce of material used, whether new or old, and 
of every minute of time expended. Also all 
accessory items of cost, including transportation, 
superintendence, wear and tear of machinery, in- 
terest and kindred items. This involves an elab- 
orate system of accounts, not necessary or of 
especial importance if a company restricts its 
work to those articles that it must manufacture 
for reasons already given. 

Accurate information is necessary in reference 
to the cost of every article manufactured. Private 
manufacturers possess this. No one can afford 
to manufacture an article without knowing 
whether he can do so as cheaply as others; 
whether he can do so at a profit or not. This 
is the test. Railroads rarely, if ever, possess this 
information. Their system of accounting is not 
devised for such purpose; not adapted to it. It 
takes no note of accessory or collateral items of 
cost. It takes reasonable account of the disposi- 
tion of material and the time of men; its main 
purpose is to secure responsibility; prevent mis- 
appropriation or waste of material; prevent time 
being allowed employes in excess of that actually 
worked. It is not particular as to fractions of 
cost. Not only is this so, but the weakness is 
aggravated by the disposition of foremen and 
others to reduce cost by fictitious means. There 
are many ways of accomplishing this, but the 
one commonly practiced is by using old material 
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in the manufacture of new articles without ac- 
counting for it. No particular harm is done by 
this deception if it is practiced only in connec- 
tion with articles that railways must manufact- 
ure whether the cost is great or small. But when 
practiced under other circumstances it has the 
effect both to deceive and rob the owner; to en- 
courage him to carry on a system of manufacture 
that involves loss while apparently benefiting 
him. It is very difficult to prevent undercharges 
of this character, for they are thought to be 
harmless by those who practice them. Yet the 
habit must by totally uprooted wherever a com- 
pany enters into the manufacture of goods. But 
this latter should not be permitted except within 
necessary bounds. It may, perhaps, be carried on 
profitably under particular. men or conditions for 
a time, but the practice will untimately be un- 
fortunate, 'riie safe way is the best way, namely, 
to restrict manufacture to peculiar articles or 
work that is carried on as an accessory to some- 
thing else. 

The list of articles that a railway company may 
manufacture to advantage will depend upon the 
nature and extent of its property. Also, some- 
what upon location. But it will be great in any 
event. 

If locomotives, cars and the appurtenances of 
railroads were uniform it would not be necessary 
for them to manufacture a single article. Their 
efforts would be confined wholly to repairs. Deal- 
ers would keep the market supplied. But lack of 
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uniformity compels each company to provide 
facilities for repairing and renewing articles 
peculiar to it, without delay and where needed. 
It might keep duplicates of each article in stock 
to prevent machinery lying idle. But this would 
be impracticable. The number would be infinite 
and the cost prohibitory. Repair shops must, 
therefore, be located along the line so as to be 
quickly and easily accessible, where breaks may 
be repaired or simple articles renewed when nec- 
essary. They must be general in their use. This 
suggests an embarrassment. 

In corporate affairs it is the disposition of 
every department to provide for its own wants 
rather than combine with other departments for 
common needs. This tendency on railroads, if 
unrestrained, evinces itself by a repair shop for 
locomotives, another for cars, another for track 
implements, and so on. One, however, is suflB- 
cient for all, except in the case of construction 
shops. 

By restricting the number of shops and en- 
larging their usefulness greater economy of labor 
and efficiency of service are secured than is possi- 
ble otherwise. An objection is that the work of 
particular departments is not attended to as 
promptly as if carried on by a subordinate de- 
partment. This criticism is not tenable. The 
trouble does not lie in concenti-ation, but in lack 
of general interest on the part of the person in 
charge. The remedy lies in disciplining the de- 
linquent, not in duplicating him. 
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The repair shops along a road, when system- 
atically regulated, are graduated in importance 
from the petty shed with a blacksmith's bellows 
and forge to the central shop where all repairs 
and renewals, so far as the convenient and eco- 
nomical working of the system will permit, are 
carried on. The small shops in their order are 
the avenues that lead those in charge to positions 
of greater importance, and teach them and 
stimulate their ambition. The necessity of har- 
mony and subordination is imperative. 

Each shop should be held subordinate to the 
one immediately above it and wholly so to the 
general repair shop, where all new work and 
general repairs should be done, so far as possible. 
Without constant watchfulness, the tendency, 
however, of each shop will be to make its useful- 
ness general; to grow from an accessory into a 
system. 

A great deal of thouglit has been given by 
manufacturers to moans of ascertaining cost. 
No one appreciates so fully as they the impor- 
tance of this. It is necessary among other things 
to enable them to put a price upon their goods. 
In its furtherance they have availed themselves 
of every device tliat tlie in^^enuity or experience 
of men could sii^^est. 

These devices should be carefully studied by 
storekeepers and accountants, and when a com- 
pany attempts to do more than manufacture and 
repair articles i)ecnliar to it or necessary to its 
convenient and economical working, measures 
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for accurately determining cost should be vigor- 
ously enforced. 

Those in charge of accounts owe it to their em- 
ployers to prevent any concealment of the cost 
of an article. Every opportunity should be taken 
to make it known to the management. It is the 
basis of responsibility. The duty is not discre- 
tionary, but imperative. 

In the manufacture of goods, more or less 
material is ruined or damaged. The fact*should 
not be concealed, but such disposition made as 
circumstances suggest. The practice of English 
roads in regard to damages arising from neglect 
of duty or awkwardness upon the part of opera- 
tives is much more severe than in America, as 
their regulations evince.* 

In the manufacture of articles it will greatly 
facilitate accounting if each article or group of 
articles is given a particular number. 

When a workman is credited with what is due 
him for labor the number upon which he has 
labored is charged therewith. 

The use of numbers will save a great deal of 
writing. 

* ** Any workman making any article of wrong dimcngions, 
or finishing work in an inferior or unworkmanlike manner, must 
make good sach work, aiui pay any extra expense that may be 
incurred, he Innng allowed the value of old material for such 
work spoiled. Any workman injuring a machine, or other arti- 
cle, through carelessness or neglect, shall pay the amount of the 
damage, and be fined two shillings and six pence Any workman 
knowingly making use of materials which are imperfect or other- 
wise unfit for the intended purpose, to pay all expenses incurred 
thereon, after the discovery of the ^elQct^— English Rule, 
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The name of the article or group of articles 
numbered is kept in the o£Sce of the storekeeper 
for reference and final use. 

When the work of manufacturing is completed 
measures should be taken to ascertain and make 
known the average cost. Comparison should, if 
possible, be made with similar articles. If the 
cost is excessive, or is thought to be so, the ma- 
terial used should be carefully scanned and the 
men engaged in the work interrogated, if need 
be. The investigation may not serve any useful 
-purpose at the time, but will have the effect to 
suggest greater economy in future if there has 
been extravagance. The value of supervision of 
this nature to a company is very great. It will 
restrain extravagance and bring to the notice of 
the management those who are efficient or other- 
wise. 

Private manufacturers discover efficiency intui- 
tively. Great corporations discover it more gener- 
ally through the mechanical processes that ex- 
hibit results; through the accounts. These pro- 
cesses consequently are of especial value to them 
and should be regulated accordingly. If neg- 
lected, experience, capacity and faithful service 
will oftentimes remain unknown and unrecog- 
nized. 
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CHAPTER XIII. 

INSPECTION, CARE AND USE OF BRASSES, BABBIT METAL, 
AND SIMILAR MATERIAL — FISCAL METHODS. 

The great value of brass and the general market 
that exists for it add to the difficulty of protect- 
ing it. In shipping from one point to another it 
is necessary to lock and seal the cars or other- 
wise surround the material with especial safe- 
guards. Brass in store must be guarded as care- 
fully as silver. The danger of loss is constant 
and imminent, not so much from employes as 
from others. 

Methods at once varied and ingenious have been 
adopted to prevent the loss or careless handling 
of brass and similar material; aside from the rule 
requiring it to be carefully guarded, the rule that 
those who make requisitions for such material 
shall return the worn out or broken articles, has 
been the most effective. It is very simple. But 
it makes every one particular. Thus, when an 
accident occurs, the person in charge collects 
every article that has to be replaced. Without 
it he is sure to experience more or less trouble 
in replenishing his stock. Its possession facili- 
tates the exchange; renders his task easy. 

This system of exchanges is a constant re- 
minder to engineers, car rei)airers and others 

(237) 
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that in order to replenish their stock they must 
preserve worn out and broken articles; must not 
allow them to be lost or carried off. Such ex- 
changes are constantly going on. 

An account should be opened with each person 
to whom a brass is given, charging him with the 
number. When the article is returned worn out 
or broken, a new one is given in exchange. The 
original charge need not be disturbed. When, 
however, a person leaves the service, the account 
should be closed. 

In the event the supply in the possession of 
an employe is lost or diminished, the books should 
be changed accordingly. The English compa- 
nies are very strict; if satisfactory account can 
not be given of a missing article, its custodian is 
held responsible, the value being deducted from 
his wages. This is generally fair and can not 
prove a hardship, while its enforcement will pre- 
vent many irregularities and losses. 

Brasses in the hands of workmen should be in- 
ventoried monthly, or oftener, when those hav- 
ing them in charge leave the service. 

It is impossible to prevent occasional loss of a 
brass, but the circumstances attending it are 
susceptible of explanation. The interests of the 
service require that this explanation should be 
promptly forthcoming in every instance. 

In addition to orders for brasses and kindred 
articles to replace those worn out or broken, there 
will be a demand for such supplies to form new 
stock; original orders, in fact. In such cases 
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there is, of course, no old material to give up. 
The storekeeper should satisfy himself that the 
order is necessary and equitable. If the issue is 
for construction purposes, or immediate use, the 
charge should be made accordingly. If it is to 
be held in reserve, it should be charged to the 
person holding it. 

The number of different forms of brass cast- 
ings that a railway company uses is much larger 
than would be commonly supposed. The care of 
patterns and the protection of the material 
before and after manufacture require ample 
provision. Wherever possible, a separate room 
should be provided. When the supply does not 
justify this, a secure cupboard or other enclosure 
should be used. 

It should be remembered, in this connection, 
that it is oftentimes more important to protect 
the raw material or scrap than the manufactured 
article. This is so when the latter has a mark or 
stamp upon it by which it may be identified. 
However, guardianship must in all cases be in- 
cessant and intelligent. 

In distributing brasses, the rule observed in 
the case of other material, that the supply shall 
not exceed actual needs, should be rigidly en- 
forced. 

Not only must articles in store and m use be 
carefully looked after, but all equipment passing 
to and from other roads must be inspected at the 
time of transfer and articles worn out, damaged 
or missing properly noted and return made 
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thereof. The importance of this examination 
has suggested to the car department of railways 
the necessity of co-operating in the work and of 
having it carried on systematically by skilled in- 
spectors. 

In reference to forms of accounting, they should 
be such as to render the work easy, simple and 
thorough. The blank for ordering articles should 
have printed thereon the different kinds used. 
It should contain a column for entering the num- 
ber on hand; also the number returned. If an 
article has been lost, there should be a place for 
explaining the loss. If an employe is respon- 
sible for the loss, the English companies, as 
already pointed out, require that he should pay 
the value of the article. Orders for brasses 
sliould specify the purpose for which they are to 
be used, and in the event they are not thus used, 
immediate notice of the fact should be given the 
proper official. 

The loss of brasses, babbit metal and similar 
articles suggests others entirely different. Take 
the item of statiouei-y, for instance. Everywhere 
emploves use the stationery of their employers 
as theii* own. The universality of the practice 
excuses and justifies it. It has its counter- 
balancing considerations. The practice is more 
common with the employes of private individ- 
uals than with those of corporations. The use 
of the paper, envelopes and stationery of the 
employer is recognized as a perquisite of the em- 
ploye. Abstractedly considered, the practice is 

16 
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indefensible. As a matter of fact, the employer 
does not suffer at all, or only in a minute sense. 
The use of his stationery advertises him, while it 
assists those under him to eke out a slender. in- 
come. So long as it is thus restricted no harm 
is done. In all other things, however, the prop- 
erty of employers should be scrupulously 
respected. When it is not, the act is indefensible ; 
this is especially the case if the appropriation is 
for purposes of gain. 

The benefits that employes derive from the 
concessions and courtesies of employers are much 
more general and valuable than is commonly 
supposed. They are none the less valuable be- 
cause the employer does not always suffer from 
them. Thus the passes given employes are of 
enormous value to them, while the loss to the 
company is very small, if it suffers any loss at all. 

In the majority of cavses those who use the 
passes would not travel without them and in 
other cases the employer recoups himself by the 
increased loyalty of his servants and in their 
ability to work for less wages. I might greatly 
extend the list of mutual benefits. It is, how- 
ever, unnecessary. I refer to the subject simply 
to illustrate the beneficent relations that exist 
between employer and employe and the general 
disposition of the former to aid the latter. 



CHAPTER XIV. 

COLLECTION, CARE AND UTIUTY OF OLD MATERIAL 

There are two classes of old material : that 
which has no value except to the junk dealer, 
commonly called scrap, and that which may, 
with slight repairs, be used again. 

In the hurry of business more or less material 
that might be used again finds its way to the 
scrap heap. 

All old material should be carefully assorted 
and classified before being sold. This process re- 
quires preparation and must be carried on by 
skilled persons. 

Old material should be examined, first at the 
place where it is collected and afterward at the 
general depot. This double inspection will pre- 
vent material being sold that may be used again.* 

It is probable there is as little waste on a rail- 
road as elsewhere. But there will always be 
such instances. It does not matter whether it 
arises from ignorance, thoughtlessness or indif- 
ference; the monetary loss is the same. In- 
stances, while not common, are frequent. Thus, 
switch chains, frogs, bolts, injectors, cylinders, 

*^\\ny person putting material upon the scrap heap which is 
otherwise valuahle, or carelessly wasting material in any other 
way, will be punished as the case may deserve/* — Extract from 
Rules of EngUth Boad. 
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cocks and similar implements that might be used 
again, are thrown aside as worthless. In order 
to prevent the losses their sale would involve, it 
is necessary that old material should be in- 
spected by men capable of determining that 
which is usable from that which is not; and who, 
moreover, will call the attention of oflBcials to 
persistent cases of neglect. 

After usable material has been separated from 
the other, the latter must be assorted according 
to its value. This is very important. Iron, steel 
and brass, for instance, must be kept separate 
and classified according to value. To mix the 
different kinds and classes is to lessen their 
value. 

The promptness and thoroughness with which 
old material is collected, assorted and stored is 
an evidence of eflBciency. 

Neglect breeds demoralization, besides the 
direct losses it engenders. It is frequently ex- 
cusable, because of other and more urgent 
duties. It is a question of values. For a busy 
man to leave his work and go out of his way to 
collect old material of less value that is in no 
immediate danger of loss or misappropriation, is 
not economy. But if risk may be avoided by placing 
convenient receptacles for old material about the 
various buildings and along the track of a rail- 
road, where it may be deposited by men other- 
wise occupied, then, undoubtedly, neglect to do 
so is inexcusable. The work of removing the 
material from such receptacles is not important. 
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It may be carried on at such time and in such 
manner as may be most convenient. Wherever 
provision of this nature is neglected, the loss of 
old material will be constant. It will be cov- 
ered up with cinders, dirt, weeds, brush and 
grass; will be hidden away behind buildings and 
under platforms and stairways, or stolen by the 
thieves that lurk about every railroad yard. 

The old material that accumulates about par- 
ticular stations, oflBces or buildings is oftentimes 
so small as hardly to merit attention. It pos- 
sesses, however, in the aggregate, an enormous 
value and its care merits the same attention as 
other matters. 

The bulk of the old material accumulates 
about the shops and along the track. The diflB- 
culty of looking after the former is not great, as 
it is restricted to narrow limits, and is under the 
immediate eye of the storekeeper. 

The care of old track material is diflScult and 
liability of loss great. This particular phase of 
the subject is referred to elsewhere. 

The following instructions in regard to old 
track material, from an experienced and watch- 
ful superintendent, are pertinent: 

"Each section foreman should have a plat- 
form for storing scrap picked up along the 
road during the day. Every tidy and pains- 
taking foreman will carefully pick up every 
piece of scrap and put it on the pile at his 
tool house. Any article too large to be placed 
on his car he will remove on his dump car, or 
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else have a way freight train stop longeDouch to 
permit him to load it. In this way the scattered 
scrap, representing thousandij of dollars annually, 
will ue taken care of and saved from loss. About 
the middle of the month each roadmaster should 
start a car on some way freight train for the pur- 

Eose of gathering up scrap at section foremen's 
ouses and at depots, and ship it to some central 
point where it may be assorted and such articles 
asare fit forfurtheruseseparated from the others; 
the latter being sent away, while the former is re- 
distributed for use."* 



Canlag* Id Bauon. 

In the breaking up of buildings and other 
structures, the material that is susceptible of 
further use should be assorted and put aside. The 
process is not more difficult than in the case of 
common scrap. But in order to secure accurate 
accounting, the material thus collected must be 
brought onto the books so as to be chained when 
subsequently used. 

* "Eacb foremui should be responsible for collectlDj; Any 
coupling cbaiiiB, books, pins. Iron, or other material wbkh may 
be found on the line, anil for having them uonveyed to the near- 
est station weekly." — Extract from Bulet af Englttk Soad. 
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Another class of old material should be noticed, 
namely, the papers and books that accumulate 
about the stations and offices of a company. 
They are of suflScient value to make them worthy 
of attention. 

The separation of the papers and books that 
it is desirable to retain from those which may be 
sold requires to be conducted with the greatest 
care. The work must be performed by those 
experienced in such matters, and able to distin- 
guish at a glance that which may be safely dis- 
posed of from that which must be kept. The 
assortment of papers must, in the majority of 
cases, be made at the place where the papers 
have accumulated. No rule can be laid down 
except, perhaps, in reference to traffic papers and 
books at stations. 

The great bulk of papers at the headquarters 
of a company must be kept, practically, forever. 
They may not, indeed, be necessary to protect 
the company, but no one can tell when they may 
be necessary to protect the good name of some 
officer or employer. 

In regard to accumulations at stations and 
local offices, it is a good rule to require that no 
book or paper shall be disposed of except under 
the direction of the authorized officers and in- 
spectors of a company. 

Traffic papers must be retained until the ex- 
piration of the period of limitation fixed by 
statute. This period varies in different states, 
and in order to cover interstate business the 
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records must be retained for the longest period 
of time which the statute of limitation covers in 
any particular state. When no claim against 
the carrier for loss, damage, overcharge, or other 
purpose, as represented on such papers and 
records, can be prosecuted, they may be sold. 

It should be the duty of inspectors and travel- 
ing auditors when visiting places where old 
records and papers accumulate, to personally 
superintend the way billing and shipment of the 
same to the sales agent or general storeroom. 
The waste paper that accumulates about 
oflBces should be preserved and shipped with the 
records as stated above; or if it is inconven- 
ient to retain it until such time, it may be 
shipped separately* 

Old material should not be sold, except under 
the direction of an authorized officer. The ne- 
cessity of limiting this power is manifest. Such 
sales are commercial transactions and require 
commercial skill and knowledge. They should 
be governed by the markets of the country and 
with due reference to transporting from one 
point to another, including cost of handling. In 
this way material will be disposed of in the place 
where it accumulates if it can be sold there to 
advantage, thus saving the company the risk and 
cost of transportation and rehandling. The seller 
must possess a general knowledge of markets in 

♦ I think it would be a i^^ood plan for every t'onipany to have 
a central storeliouse, conveniently arranged, for keeping their 
old books, records and pa|)er8 until such time as they may be sold. 
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order to get the highest price. Only those who 
make a specialty of such knowledge possess it. 

In order that due notice may be had of old ma- 
terial, monthly returns should be made of the 
quantity on hand, kind, amount disposed of, how 
disposed of, and such other particulars as the 
oflBcial in charge may require. 

When shipped, old material should be way 
billed by the station agent as in other cases. 

If possible, old material should be accurately 
weighed before shipment as a check upon the re- 
ceiver. It should, however, be reweighed by the 
latter and the invoice corrected according to hie 
weight. 

In transferring old material from one store- 
house to another, the practice enforced in other 
cases should be observed, namely, the person 
shipping should receive credit while the person 
receiving should be charged. 

When old material is shipped directly to a roll- 
ing mill, or elsewhere off the line, without weigh- 
ing, the agent of the company on the ground or at 
some intermediate point should weigh the same 
and certify the weight to the storekeeper making 
the shipment; also to the proper officer of the 
company. At the close of each month, moreover, 
such agent should make a report to the officials 
named of all cars thus weighed, specifying the 
date, number, kind of scrap, consignee, weight, 
and such other particulars as are necessary to 
enable the company to keep accurate and full 
account of the same. 
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Disposition must be made on the books of old 
material that accumulates. There are various 
ways of doing this. Probably the best is to credit 
its value to the things to which it was originally 
charged; on the other side of the account, mate- 
rial on hand will be debited. If the material 
conies from an old building that is being renewed, 
it should be credited to repairs of buildings; if 
from a building that is being destroyed, without 
being replaced, construction should be credited. 
Similarly old material taken from the track, 
bridges, culverts, fences, equipment, etc., should 
be credited to the account affected."*" 

Much of the old material that accumulates can 
not be identified. This will be so in regard to the 
filings, drillings and borings that accumulate 
about a shop. It has been suggested that a good 
way to dispose of such amounts is to place them 
to the credit of a general account, and apportion 
them afterward to the different maintenance ac- 
counts (with which the shop keeps account) on 
the basis that the amount expended on such ac- 
counts bears to the total amount of material 
expended. Thus (if it is a locomotive shop), the 
credits would be apportioned to the various loco- 
motives according to the total amount charged 
to them during the month. The same rule should 
be followed in regard to cars and machinery. If 

* One way of arriving at these ends in accounting is to deduct 
the value of old material from the amount charged for renewing 
the thing; thus, the amount of the old material taken from a 
locomotive would be deducted from the cost of repairs or renew- 
als to such locomotive. 
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it is a shop where all kinds of work is done, the 
apportionment must be general, to the extent 
that work is general. Whenever the amount of 
accumulated old material justifies it, a division 




CutUge on the Y>iis-tie-KI*iis RlTer. 

may be made on the basis of particular classes of 
material; thus, credits for old cast iron would be 
based on the amount of charges for cast iron; 
credits for old car wheels on the new wheels used; 
old wrought iron on the wrought iron charged. 
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and so on. By devices of this kind each store- 
keeper will, according to his intelligence and 
interest, be able to arrive at an accurate disposi- 
tion of the credits that arise from old material. 

In order to better facilitate crediting old mate- 
rial to the proper account, it should be turned 
over to the storekeeper as fast as it accumulates. 
The matter will thus be disposed of while the 
facts are still known. It will also prevent loss 
or improper use of the material. 

The value of old material and the indifference 
regarding it require: 

First, that it should be collected daily, except 
in the case of rails. 

Second, that it should be assorted forthwith, 
with a view to determining that which is usable 
from that which is not. 

Third, that it should be classified according to 
value. 

Fourth, that it should be protected. 

Fifth, that it should be forwarded, by local cus- 
todians to a central depot when a carload has 
accumulated, or oftener as may be desirable. 

Sixth, that it should be reasserted, reclassified 
and reweighed at the central depot, and due 
measures taken to protect it until such time as 
it may be disposed of. 

Seventh, that it should be sold by persons famil- 
iar with the markets for such material. 



CHAPTER XV. 

ACQUISITION, CUSTODY, PRESERVATION AND USE OF 

TOOLS. 

Railways require to exercise care in guarding 
their tools and hardware. Every company loses 
more or less of such articles. They are coveted 
by some because of the price they will bring; by 
others for their use simply. The latter is the 
more frequent occasion of loss. Indeed, the num- 
ber who purloin to sell is so small as to hardly 
merit attention. 

Tools of common use, such as saws, hammers, 
files, hatchets, also lamps, are so convenient 
about a house that they offer constant tempta- 
tion to the unthinking. To buy would be a hard- 
ship, perhaps an impossibility. Moreover, acqui- 
sition without purchase enhances the satisfaction 
of ownership; makes the thing doubly valuable. 
Such is the perversity of human nature. Many 
articles of hardware are also taken. And for 
like reasons. 

There is something very attractive about new 
tools and hardware to a mechanical man. They 
possess a glossy, cheerful look, that suggests 
many uses. The sight of them creates a desire 
to own. They are to him what a piano, or clock, 
or vase is to a town lady ; an assortment of choice 
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household utensils to her rural sister. But what 
is singular is that the taker does not associate the 
idea of stealiog or wrong doing with the act of 
taking. The personality of the owner is so vague 
that he is entirely forgotten; his rights not con- 
sidered. 

Indeed, the distinction between owner and em- 
ploye is often lost sight of by those who work for 
corporations. Not that the latter are dishonest; 
they are not. But the spades, axes and shovels 
that lie scattered here and there seem to have no 
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owner; seem to be quite as much the property of 
one man as anotlier, except that they liave much 
less relative value to the owner than to those 
who work for him. 

What move, natural, t.lieii, timn that the shin- 
iiiff implements that the tlirifty liouseholder 
needs slioiilil .sometimes l)e borrowed by liiin and 
tliat tlieirretiirn should sometime.s be overlooked 
and iinally forgotten? Such practices are not 
genemi. On the coutniry. they are exceptional, 
and those who indulge in them (small as the num- 
ber is) would be horror stricken if told they were 



PURCHASE, CARE AND USE OF MATERIAL. 267 

committing, a crime. The act is not criminal 
except when committed by criminals. It is the 
result of thoughtlessness growing out of the neg- 
lect of the owner to properly guard his property. 
It is, however, none the less to be discouraged. 
The losses it engenders, while they do not seem 
to affect anybody, really affect the fortunes of 
individual people, as real and bona fide as the 
employe himself. 

The indefensible acts of the few necessitate 
rules and regulations governing the many. Such 
is the origin of the law. It holds in check the 
upright and strong as well as the vicious and 
thoughtless. The same is true of the rules and 
regulations of railroads, more particularly those 
looking to the protection of property. 

Strict rules are necessary to prevent the loss of 
tools or their abandonment while still serviceable. 

Many tools that might still be used with a little 
repair will be cast away if care is not exercised. 
Improvidence will also characterize their use. I 
have heard it stated (whether truthfully or not I 
do not know) that the wear and tear of a com- 
pany's tools in the hands of mechanics amounted 
to fifty per cent, per annum, while in those cases 
where the tools were owned by the operatives 
themselves it was not over twenty-five per cent.* 

* On the other hand, as a set-off against this apparent loss, it is 

stated that where employes use their own tools the result is not 

satisfactory. To use the words of my informant: "There is a 

quoHtion as to the advisability of employes using their own 

tools; they will work with them just as long as possible, and the 

conscqiienco is that tliey will not do good work, and will take too 

much time for that which they do.^^ 
17 
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The propensity to appropriate or ill use prop- 
erty belonging to others must always be guarded 
against. A means of guarding the supplies of 
corporations in the hands of employes is to re- 
strict disbursements to actual needs. 

The disposition of employes to order more 
than is needed and to fail to properly guard the 
surplus is natural and unavoidable. 

It is difficult to build up economical habits in 
employes. 

It is easy to build up extravagant habits in em- 
ployes; the latter are aggravated by loose methods 
of government. 

Frequent changes of managers are demoral- 
izing. They breed uncertainty. One official will 
enforce the most careful economy in the use of 
tools; another will not give the matter any con- 
sideration at all. 

Rules and regulations should be uniform and 
consistent; such as not to harm anyone honestly 
desirous of fulfilling his obligations, but suffi- 
ciently strict to reach the thoughtless, the improvi- 
dent and vicious, taking hold of the latter, indeed, 
with iron hand. The English railroads are very 
strict in this respect and much more methodical 
in their measures of government than we are. 
Some of their regulations will be found embodied 
further on in this chapter. Many of them sound 
very queerly to us; they liave a smack of frank- 
ness and good sense about them that is refresh- 
ing to Americans, who durst not for their lives 
call a thing by its old fashioned Saxon name, if 
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. it refers in any way to the fHapulace, more 
especially the voters, who in our lofty sentiment- 
alism we agree in designating by the euphonious 
title of "wage workers."* If the wage worker, 
however, be a man who has accumulated a little 
money, a few shares of stock, by his industry and 
saving habits, the case is different. In such event 
it is fashionable to call him a thief, monopolist. 
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gold bug, speculator, a grinder of the faces of the 
poor, and soon. If we want a vote, this will 
help to get it, and none of us know when we may 
want a vote. We all of us have a weather eye for 
the offices, and a soft side for the voter! We are 

• When 1 worked upon a farm, I liilNtred ; waH called a 
LnhoreT, wan a Laborer. Sliic« tlien, however, the word has ap- 
iwrcntly iMM-oiiie ofTetii'ivc. an we no tourer lieur It. Under alinl- 
lar clroiiiiii'tuix.'eH I mIiouUI iloiibtletiB now Iw called an '* Indu>- 
trlal AB«iit,' •■ boil ( -ultivator," or " Wageworker." 
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very tender of him in the aggregate; very 
neglectful of him individually. 
. In giving out tools, an account should be 
opened with each employe, charging him with 
those he receives and crediting him with those 
he returns or accounts for. 

No tool should be given out, except in exchange 
for an old one; save when an original stock is 
created. Those who have tools should be re- 
quired to return them before getting new ones. 
This rule is so simple that anyone may under- 
stand it, and so comprehensive that its observance 
will protect a company from carelessness and 
theft. Of course there will be exceptions to the 
rule. Articles will be lost or stolen without any- 
body being to blame. In such cases it would 
manifestly be unjust to compel the employe to 
make them good. Exceptions must, therefore, 
be made. But the utmost thoroughness and 
frankness should be observed in scrutinizing 
losses and in looking after property in the hands 
of employes. This will not injure anyone and 
will benefit all. 

No specific rule can be laid down for guarding 
articles in the hands of employes. It must be 
such as circumstances require. Thus, rules that 
are practicable for implements used by mechanics 
about a shop would not answer for those used 
by train, station and road men. 

Where a storehouse is in ininiodiate proximity 
to a sliop, it should be niado tlio receptacle for 
storing tools at night or when not in use. In 
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other cases, different provision must be made, 
but it should be of the same general nature. 

The more simple and economical the method 
of keeping a record of the tools in the hands of 
employes, if it accomplishes the purpose, the bet- 
ter. It has no value except for the moment. It 
does not invite elaborate bookkeeping. 

At shops, a room should be set apart for stor- 
ing tools, a compartment or pigeon hole therein 
being assigned to each workman. When the tools 
are given to the men, a receipt should be taken 
therefor; on the return of the tools a night, the 
receipt should be given up; when the tools are 
taken in the morning, the receipt should be de- 
livered to the storekeeper and placed in his com- 
partment in lieu of the articles. In the event a 
tool is not returned at night, the reason should 
be ascertained. This method is simple and thor- 
ough. 

When tools are delivered for use away from the 
storehouse, a receipt should be taken and a spe- 
cial charge made against the employe. A dupli- 
cate of the receipt should be kept by him, so that 
he may always have a record of the article 
charged against him. A very good way to treat 
such accounts is that observed by banks with 
their bills receivable account. Thus, when a 
charge is made, the credit line opposite is left 
blank until required to offset the debit. The 
blank lines on the credit side always show the 
number of bills unpaid. With charges for tools, 
the number of blank lines opposite the charges 
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would represent tools outstanding in the hands 
of workmen, and a casual glance would inform 
the storekeeper of the status of each account.* 

The tools and devices of a company should, so 
far as practicable, be stamped with its name. 
Articles in the hands of employes should bear 
their private mark. 

In order that duo responsibility may be en- 
forced on the different lines of a road, a record of 
the tools used must under certain circumstances 
be kept by a particular storekeeper; all other store- 
keepers must report to him. If a trainman can 
procure tools at different storehouses, the charges 
therefor should be summed up by the general 
storekeeper and the recipient held responsible 
for the aggregate number he receives. To enable 
this to be done, each storekeeper must report to 
the central storekeeper daily the articles he de- 
livers. If an old article is returned in exchange, 
the fact must also be reported so that credit may 
be given. This concentration of accounts is un- 
necessary except in the case of employes who 
procure tools at two or more storehouses. When 
they are supplied by a particular storekeeper, 
such storekeeper can exercise the supervision 
that the central storekeeper exercises in the other 
case. 

Not only should old tools be returned before 
new ones are issued, but the rule should apply to 

♦ The form of return deaeribed in conneotion with the distri< 
bution and use of station and train supplies is, perhaps, superior 
to this method. 
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other articles, such as paint brushes, brooms, lan- 
terns, feather dusters, pails, switch chains, jack- 
screws, wheelbarrows, crowbars, etc. It should 
apply ta every article which, when no longer 
needed, may be returned as evidence that it has 
not been misappropriated or lost through neg- 
lect or otherwise. The list comprises an enor- 
mous number of articles of small value; super- 
ficially, a record of them will appear unnecessary 
and extravagant. But this looks only to the act 
and not to the effect; considers only the value of 
particular articles (which is not great), rather 
than the aggregate value, which is enormous. 

Orders for tools (except when old tools are ex- 
changed for new ones) should be approved by an 
official conversant with the needs of the person 
making the order. This duty requires expe- 
rience, firmness and tact. 

If tools can not be delivered to the storekeeper 
at night, as described, secure boxes should be 
furnished in which to keep them. The rule 
should be to place it within the power of every 
employe to protect the property entrusted to 
him, so that if loss occurs, the presumption will 
be that it is because of neglect. 

An inventory should be taken of all tools in 
the hands of employes at frequent intervals. 

When an employe leaves the service, or has no 
further use for tools, they should be delivered up 
or accounted for before paying him his wages. 

An inventory of articles in the hands of em- 
ployes will serve to discover any not needed. If 
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articles are found not charged, it will indicate 
lack of efficiency in disbursing or accounting. 
The inventory will also call attention to the 
condition of property in the hands of employes; 
the care they exercise, etc. It will emphasize 
the necessity of guardianship. 

In regard to tools used by trainmen, the fol- 
lowing extract from the letter of a practical 
storekeeper is interesting and valuable: 




"Tools usea on locomotives should be issued 
by storekeepers on orders from foremen.* As 
far as practicable, enginemen should get their 
supplies and tools from one place. For example, 
an engineer running between Boston and Albany 
should procure what he needs from the Boston 
shop, getting at the Albany shop only such tools 
as are indispensable for his trip to Boston. The 
master mechanic can regulate the furnishing of 
tools to enginemen by instructing them where 
to procure what they need and by giving the fore- 
men at different shops instructions as to what 

* UoleM they are lu exubouKe tor old tools. H. H. K. 
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runs they shall supply. In this manner the dif- 
ferent foremen can keep posted and will know 
if an engineman is careful m the handling of his 
tools or not.* Engineers, as a rule, are careful. 
They like to feel sure when they start out that 
they are not goin^ to run short of anything, and 
as they do not like the trouble of going over 
their stock at the commencement or each trip, 
they keep their tools under lock and key. Orders 
for tools for use on trains should be made on 
the storekeeper by the conductor, but should not 
be filled by the storekeeper until approved by 
the superintendent or some authorized person.f 
Trainmen are inclined to be careless with tools, 
if all that is necessary to obtain new ones is to 
make an order on the storekeeper. But if the 
order must bear the scrutiny of the superintend- 
ent, they will be more careful. 

"The storekeeper should be empowered to re- 
fuse to fill an order if he sees anything out of 
the way. For instance, if he should know that a 
conductor had recently had a number of tools 
similar to those called for by an order, he would 
be justified in referring the requisition back to 
the superintendent for further consideration. 
As a rule, an order that a storekeeper would not 
fill would never l)c taken back to the superin- 
tendent. Tools on trains, unless carefully looked 
after and guarded by the crow, are very liable to 
be stolen. The most effective way to make a 
crew take care of their tools is to hold them 
responsible." 

♦ If the rule required that all tools dishursed should be re- 
ported to a central Hho]), this requirenuMit would Ikj much more 
easily enforced than in the inannc^r stated here. M. M. K. 

f- Except in the case of the exchan^je of new tools for 
old. M. M. K. 
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The distribution and care of tools is more or 
less complicated under the most favorable cir- 
cumstances. No two persons will agree, it is 
probable, as to the best method. The plan I 
have outlined, however, is both eflBcient and 
economical. An experienced railroad man, re- 
ferring to the subject, says: "A new system 
ought to be instituted for the delivery of tools 
and supplies. I would supply each engine, way 
car, coach, section foreman, in fact, every person 
and everything, with a complete outfit. Every 
article to l)e stamped with the name, as * Coach 
95,' * Engine 236,' * Section 5,' and so on. I would 
make the person immediately in charge respon- 
sible, and when a new article was wanted, would 
let him understand that the old one must be re- 
turned or a satisfactory explanation given. 
Every day, lanterns, wrenches and hammers are 
lost or stolen, or some mishap of a like nature 
befalls, which would not happen to one's own 
property. To start such a system would cause 
trouble and annoyance, but when once estab- 
lished would more than pay for itself in the 
saving effected. Many of the houses in this 
frontier town have lanterns that belong to the 
railroad company, which have no right there, 
and no doubt numerous other articles which can 
not be identified have found their way to private 
houses in the same manner." 

The enforcement of the rule requiring the re- 
turn of the old article before issuing a new one 
will prevent the depredations he refers to. He 
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exaggerates the difficulty of adopting the sys- 
tem. All it requires is that an inventory shall 
be taken of the articles in the hands of em- 
ployes, and that the same shall be specifically 
charged to them. 

The system should not be restricted to tools,- 
but should be applied to articles of every kind, 
lanterns, brooms, axes, etc. 

When tools are shipped away, a receipt should 
be returned by the receiver, so that the sender 
may be sure that the property has reached its 
destination. 

In sending tools back and forth for repairs, no 
formality is necessary, except such as may be 
needed to ensure their reaching their destination 
quickly. Many devices are employed for this 
purpose. Sometimes the property is way billed; 
in other cases it is checked like baggage; again 
a tag is attached. It depends on the nature of 
the material. A good plan for a single article 
shipped by baggage car is to attach a metal 
check with the address of both sender and re- 
ceiver; thus, the token may be used in both 
directions and for many times. 

More or less care is required to be exercised to 
prevent loss of tools in passing back and forth. 
My attention has been called to a device for track 
tools that is highly recommended for its simplic- 
ity and effectiveness: "Each section foreman 
is provided with a strong iron ring, made so that 
it can be bolted together; to this ring is attached 
a copper tag stamped with the number of section 
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and name of station. The section foreman 
strings his tools on this ring when he desires 
them to be repaired and sends them to the shop. 
A small attachment enables him to send his 
wrenches on the ring. For crowbars a strong 
.brass band, stamped in the same manner, is pro- 
vided. This is a much better way than sending 
the tools tied together with string." The same 
person suggests a rack fixed upon springs in 
which to ship lamps and lamp globes back and 
forth on the line without the labor of packing or 
risk of breaking. The devices for shipping im- 
plements and tools would fill a chapter. 

The methods enforced by the English compa- 
nies for insuring faithfulness and care in the use 
of tools are very sweeping. I can not do better 
than embody the most pertinent here. They are 
worthy of careful study. They are as follows: 

" Every mechanic must be provided with such 
tools as are usual in his trade, and his chest will 
be examined by the foreman when the workman 
leaves the service. Every man will be required 
to see that each of his shop tools bears the in- 
itials of the company and his own private mark. 
Every man borrowing tools from another must 
be careful to return them immediately they are 
done with. A list of each man's tools will be 
kept. When any workman requires a new tool, 
he must apply to his foreman for it, who, if it be 
necessary, will either supply it or give in- 
structions for it to be made. AH new tools must 
be given to the men requiring them by their 
foreman, who will receive those they are intended 
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to replace, and no tools must be made or ob- 
tained without such authority. Any man using 
taps, dies, rimers, gauges or templates must see 
that, when done with, they are immediately re- 
turned in the same condition as when received to 
the person appointed to take charge of them. 
His not calling the attention of that person to 
any defects or damage at the time he receives 
them, will be considered a suflBcient proof that 
they were then in good order; and if any of 
them should be lost, the man to whom they were 
delivered will be held responsible. Private tools 
are not allov/ed to be made in the shops under 
penalty of instant dismissal. Any man on 
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leaving the service of the company will not be 
paid his wages until he has delivered up to his 
foreman the key of his drawer or tool chest, and 
the quantity of tools charged against him, to the 
satisfaction of the person authorized to receive 
the same. 

" A lock and key will be supplied to each man's 
tool box and di-awer, in the first instance, which 
must be kept in a proper state of repair after- 
ward by the person to whom it is given up. Any 
person losing the key of such lock must replace 
it at his own expense; and any man breaking 
open another man's drawer, box or lock of any 
kind will subject himself to dismissal. No 



272 SCIENCE OF BAIL WA Y8; 

workman will be allowed to take out of the 
works any tools or materials, unless they are 
specified by his foreman upon the pass, iind the 
number of pieces stated. All passes must be left 
with the gatekeeper, who is required to take an 
account of all material of any kind which passes 
from the works through his gate. All tools and 
implements required for the repair of the line 
must, when not in use, be kept locked up in a 
building, or in boxes, for the security of which 
each foreman or ganger on his own length of line 
is responsible. When a man leaves the service 
he must immediately deliver up his uniform and 
all other articles belonging to the company. 
Any money that may be due for wages to anj 
man leaving the service will not be paid until 
the clothing, book of rules, lamps, flags, tools, 
detonators, and all other articles the property of 
the company which may have been supplied to 
him, shall have been delivered up. If not deliv- 
ered up, or if any article be missing or damaged 
by improper use, the cost of such article or the 
repair of such damage shall be a debt due from 
the man to the company, and may be deducted 
from any pay then due, and if such pay be found 
insufficient to meet the claim, will become a 
debt recoverable at law. As regards the engi- 
neering department, the tools used by platelayers 
are in charge of the various way inspectors, and 
must be replaced, when required, in accordance 
with instructions. Stock must be taken at the 
end of each half year, when each ganger must 
give an account of the tools in use on his length, 
which report must ho certitied to by the perma- 
nent way inspector and sent to the storekeeper. 
With respect to tools supplied to workmen em- 



PURCHASE, CARE AND USE OF MA TERIAL, 278 

ployed in the permanent way shops, each work- 
man is provided with a drawer or cupboard, with 
lock and key; the drawer and key must be num- 
bered, and all the tools used by the man to whom 
the drawer or cupboard is appropriated must be 
marked with the same number and stamped 
with the name of the company. The man will 
be held responsible for all such tools, and in case 
of loss, the amount will be deducted from his 
wages. With regard to the locomotive depart- 
ment, each man engaged in the working of en- 
gines, etc., receives a proper equipment of tools, 
and is held responsible for the care and custody 
of the same. When an engine is sent into the 
shops for repairs, the driver must hand in the 
tools, etc., and if they are found to be complete 
and in good order, a receipt will be given by 
which he can claim the tools when the engine is 
again ready for work. If any irregularity is dis- 
covered, the case will be dealt with by fine or 
otherwise. The regulations in force in connec- 
tion with the tools supplied to workmen em- 
ployed in the locomotive shops are similar to 
those which apply in the shops belonging to the 
engineering department. Permanent way ma- 
terials are supplied through the chief storekeeper. 
As soon as they are delivered on the ground, they 
are in charge of the permanent way inspector of 
the length where delivered. Each inspector is 
charged from the divisional office with the mate- 
rial supplied to him. He is also credited with 
all that is used, a daily record of which must be 
kept by the gangers under him, and sent to the 
divisional office fortnightly. Stock of all mate- 
rial must be taken every six months, and by com- 
paring the stock on hand with the amount 

18 
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charged, the slightest difference will be detected, 
if any, in each inspector's stock. In the case of 
small stores, they must be kept in the small 
stores depots* of which there are three on each 
division, and requisitions for daily consumption, 
as required, must be sent by the inspector to the 
storeKeeper. Stock must be taken of these small 
stores every six months, and the amount on hand 
checked with the book balances. With respect 
to tools supplied to workmen, they must be sup- 
plied by the storekeeper upon an order from the 
inspector. Stock must be taken of all tools every 
six months, so that it may be ascertained if ^ny 
are not accounted for. Workmen must make good 
any tools entrusted to them which they may lose/' 

Some of the more important rules and regula- 
tions governing the custody of tools and other 
articles may be briefly recapitulated as follows: 

Tools shall be issued from the supply depot 
only on requisitions. 

When not in use, they shall be returned to the 
storekeeper for safe custody. 

When an article is delivered to replace an old 
one, the latter must be returned. In the event 
it is not forthcoming, the reason therefor must 
be investigated, and, if it shall appear that the 
loss is due to the negligence of the holder, he 
shall pay for the same. 

So far as practicable, a particular storehouse 
on each line shall be designated as a supply 
depot for tools. Tools distributed from sub- 
sidiary shops shall be reported to the central 
storehouse. 
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An account shall be opened at the central store- 
house with each employe, charging him with the 
articles he receives and crediting him with those 
he returns. 

When tools are delivered to isolated gangs of 
men, some person, to be designated, shall have 
charge. He shall see that they are collected, 
counted and locked up each night and that every 
tool is accounted for or the fact reported to the 
storekeeper. 

A receipt shall be taken for all tools delivered. 
A duplicate thereof shall be given to the person 
receiving the tools so as to prevent misunder- 
standing. 

At shops a room shall be provided with recep- 
tacles for the tools of each workman. At night 
the tools shall be placed therein. In the morn- 
ing, when taken away, the receipt of the work- 
man shall be placed in the receptacle in lieu of 
the tools. 

The rule requiring that ola and broken tools 
shall be returned before new ones are issued 
shall be applied to implements and utensils of 
all kinds,, such as paint brushes, paint pots, lad- 
ders, pails, brooms, pulleys, tackle, chains, lan- 
terns, axes, wheelbarrows and other appurte- 
nances, the return of which will be an evidence 
that the article which it is desired to replace has 
not been lost or misappropriated. 



CHAPTER XVI. 

KINDS OF fuel: theib utility, acquisition, gabs 

AND USE. 

[Note.— In railway phraseology material is designated sepa- 
rately from fuel. However, when I speak of material or supplies 
I also include fuel.] 

The deterioration of wood commences as soon 
as it is seasoned after being cut. Each day there- 
after detracts something from its heat producing 
qualities. The process of decay is not the same 
with ail woods. Moreover, it is great or small ac- 
cording as they are exposed to the elements or not. 

Coal has greater heating capacity than wood. 
Alexander Watt says that the heat disengaged 
during consumption is double that of wood. He 
does not, however, tell us the quality of coal used 
in making his tests or the kind of wood. Without 
this information, his figures are more interesting 
than valuable. 

Some woods have double the heating capacity 
of others. 

The rapid and general use of coal for locomo- 
tives has made the value of wood as a fuel largely 
speculative in most localities. However, many 
roads still use wood. 

In Mexico, the hardy, scraggy mesquite is used 
where it can be procured. It is also better for 
ties than any other wood in that country. 

(217) 
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Some of the roads operating in the great tim- 
ber districts of the United States still use wood 
for fuel. The cost per cord delivered on the track 
is very low. But to this must be added the ex- 
pense of sawing, transferring, piling, etc. 

Valuable woods for heating purposes are hard 
maple, hickory, beech, hemlock, ash, oak, and 
so on. ^ 

Maple may be used to advantage before being 
entirely seasoned. 

The resin in hemlock makes it a desirable fuel. 

Hickory is one of the best of woods, but unfor- 
tunately is very rare. 

Desirable wood can be procured only in limited 
quantities. It is necessary to eke out the supply 
with inferior qualities. 

Some woods are so susceptible to moisture that 
a heavy dew renders them unfit for use until they 
have had time to dry. 

Certain kinds of wood dry so slowly that, when 
corded, the outer layers decay before the interior 
of the pile is seasoned. 

Swamp elm will not cure at all. 

Many kinds of wood have little more heating 
capacity than paper, and are thrown aside by 
firemen, as is the slate found in coal. 

The substitution of coal for wood, while it has 
not reduced cost in every case, has much simpli- 
fied the question of fuel supply, rendering it pos- 
sible for the bulk of our railway companies to 
procure what they require from day to day. They 
need only keep on hand over and above current 
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wants, such supply as is necessary to meet the 
contingencies of blockades, strikes, delays, and 
other accidents of business. The amount will 
vary. Some companies find it advantageous to 
lay in a winter's supply in advance; others a 
more limited amount. Practices are not uniform. 

Where wood is used, a large supply must be 
kept on hand, as the cost of cutting and hauling 
is much cheaper at one season of the year thian 
another, while a considerable time is required to 
season it for use. 

All kinds of bituminous coal commence to de- 
teriorate in heat producing qualities as soon as 
mined. The loss varies according to quality and 
climate. If properly protected, depreciation is 
generally slow; in some cases merely nominal 
for a considerable period. 

Coal contains more or less moisture. It is not 
absorbed from the atmosphere, but is inherent. 

Some kinds of coal are so damp when taken 
from the ground as not to be fit for use until dried. 

In high altitudes, where the weather is warm 
and dry, the disintegration of bituminous coal is 
so rapid as to destroy its value within a few weeks 
after being mined. Throughout the greater part 
of the United States and Europe, however, disin- 
tegration is comparatively slow. In fact, the 
length of time soft coal may be preserved de- 
pends largely upon the care taken to protect it. 

When the mass is sufficiently great to pre- 
serve the interior from atmospheric action, the 
deterioration is still less. 
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If bituminous coal is left exposed to storms, 
the deterioration is immediate and rapid, multi- 
plying iu intensity with the lapse of time. A 
gentleman thoroughly familiar with its use writes 
me as follows: 

" Opinions differ in reprard to the depreciation 
of bituminous coal, even among those who han- 
dle it daily, and when called upon to state the 
Sercentage of depreciation, the most surprising 
ifferences are noticed. Much depends upon the 
weather. If iu midwinter the air is dry and stead- 
ily cold, the loss will not be so great as it would 
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be if there were light snow or rain with occasional 
sunshine. In summer rain and sunshine acceler- 
ate destruction. I was inclined at first to say 
that the loss of coal for one month, if properly 
sheltered, would be nothing during the summer 
season. This is not true, however. ' There is a 
loss sustained, even daring so short a period, not 
so much from atmospheric depreciation, liow- 
ever, as from handling. It is first thrown from 
the cars into the stock shed. If the shed is one 
half full or more, it must then be thrown to the 
back side of the shed. When needed for use, it 
must be shoveled into a bucket before being 
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thrown into the tender. Under this handling 
the coal nipidly disintegrates, and the result is 
that more or less of it crumbles into dust. I 
phire the dc^preciation of bituminous coal at 
eleven por cent, for six months when exposed, 
and at eij^ht per cent, when not exposed. Re- 
cently, in cloaiiin^^ up a coal shed, I found the loss 
to be as statod. The coal was badly slacked, and 
when us(*d wont throujifli the fire l)ox and flues 
like so much chaff. The harder an engine is 
worked, the more difficult it is to keep the slacked 
coal (dust) in the fire box. In many cases it does 
not ignite at all, ori^niitosasit is passing through 
the smoke sta(*k, or oven after it has left the latter. 
The heating capacity of such fuel is merely nom- 
inal under the most favorable circumstances."* 

As ho states, tlio ratio of depreciation is a sub- 
ject of disputo. No two agree. I am inclined 
to think that ho under, nither than over, esti- 
mates the loss. However, his experience and 
ol)servation make his estimate of value. If the 
table could be continued, it would be found 

*ne Ru])initfi :i table in wliich ho ostinuite.s the weather waste 
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that depreciation was much more rapid after six 
months than before. 

When we consider the relation that cost of 
fuel bears to total cost of operating a railroad, 
the importance of the loss from depreciation 
becomes manifest. It is a constant reminder to 
the oflBcials of i-ailroads of the necessity of keep- 
ing the supply on hand as small as possible and 
of throwing around the stock every possible safe- 
guard. 

In reference to the qualities of coal and their 
condition under different circumstances, the fol- 
lowing communication* affords much interesting 
information: 

"In regard to the weathering or depreci- 
ation in value of coal after it is mined, there 
is but a small amount of reliable information. 
To carry on such an investigation as would 
yield accurate results requires a great deal 
of time, and but few chemists have ever under- 
taken the task. Most of the investigations, the 
results of which have been published, were earned 
on by German chemists at the German univer- 
sities. By the term weathering or weather waste 
of coal is meant the deterioration in value which 
coal undergoes when exposed to the air under 
various circumstances. This deterioration is due 
to the action of the oxygen of the air upon the 
carbon and hydrogen of the coal, and also to the 
decomposition of the impurities of the coal, 
chiefly iron pyrites, which are always found in 
greater or less quantity mingled with the coal. 

* From G. M. Davidson, Analytical Chemiflt (for which I am 
much indebted to him). 
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"The composition of bituminoos and anthra- 
cite coal vanes greatly.* When coal is exposed 
to the air, the chemical changes which take place 
are as follows; The coal a^orbs oxygen from 
the air. A portion of this oxygen combines with 
a portion of the carbon of the coal, forming car- 
bonic acid gas; another portion of the oxygen 
unites with part of the hydrogen, formingwater; 
another portion of the oxygen combines with 
various organic parts of the coal and the remaiu- 
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der is used by the iron pyrites and forms oxides 
of iron and sulphuric acid. This acid at once 
unites with any lime, clay, etc., which is present, 
and is soon washed out if tlie coal is exposed to 
the weather, but appeal's as white streaks if the 
coal is kept under cover. The effect of weather- 

• BlTUSIINOiJS. Anthracitk. 

<.'arbon 75 to SO S yO to 9* )( 

Hvilrogen BtoC" lto3~ 

N'ilniKen 1 to a " 1 to 3 " 

OiVKPii 4 to 10 " 1 to 3 " 

Sulphur 0.4 to 3 •* 

Ash 3tol0" 3to 4" 
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ing is to diminish the carbon and hydrogen and 
increase the oxygen in the coal. The organic or 
combustible part of the coal is decreased, and the 
ash or inorganic part is increased. The heating 
power of the coal, and consequently its value, is 
thereby diminished, and when the coal contains 
more than a trace of iron pyrites, disintegration 
or slacking takes place owing to the fact that the 
products of the oxidation of the pyrites occupy 
greater space than did the pyrites, and in a short 
time the value of the coal is very much dimin- 
ished. The deterioration of coal due to the action 
of the oxygen is increased by elevation of tem- 

Serature, and takes place even when the coal is 
ry. The deterioration due to the oxidation of 
pyrites requires the presence of moisture. Hence 
the greatest deterioration to coal occurs when it 
is exposed to the action of the weather during 
the hot months, and the least deterioration when 
it is under cover during the cold months. Prof. 
6rundmann,of Tarnowitz,by analyzing coal before 
and after exposure to all conditions of weather, 
in a pile of about three hundred tons, found a loss 
of volatile matter of 58 percent, in nine months. 
Another sample of the same coal protected from 
rain and snow lost 43 per cent, in nine months. 
Both samples lost their power of cokeing in two 
to three months. He found that the decomposi- 
tion takes place in the middle of the pile the 
same as on the surface, and that the lute of de- 
terioration reached its maximum about the third 
or fourth week, and that one-half the total oxy- 
gen absorbed was absorbed during the first four- 
teen days. He also states that coal poor in oxy- 
gen absorbs it most rapidly. Coal which he ex- 
amined when freshly mined and found would 
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make good coke after exposure, either woald not 
coke at all, or made a very poor quality of coke. 
Prof. Varrentrapp, of Brunswick, found by his 
investigations that the oxidation of coal takes 
place rapidly at ordinary temperatures when 
moisture is present. He found the weather waste 
in some cases amounted to 33 per cent., and in 
one instance decreased 45 per cent, in gas yield- 
ing qualities, and 47 per cent, in heating power, 
while the same coal kept under cover lost m the 
same time 24 per cent, for gas purposes, and 12 
per cent, for heating purposes. These experi- 
ments were made witli German bituminous coal. 
In regard to the weathering of anthracite coal, I 
find that the general opinion of chemists is that 
it is but very little if at all affected by exposure 
to the weather. Lumps of anthracite have been 
examined which have been exposed to the weather 
for thirty years and found to be first class fuel. 
In regard to the effect of the weather on bitum- 
inous coal, nearly all varieties deteriorate to a 
great extent when exposed to the air. This de- 
terioration is greatly favored by high temperature 
and, in coals which contain iron pyrites, by 
moisture. In coals free from iron pyrites this 
deterioration seems to be as rapid when the coal 
is dry as when it is wet. It is always increased 
in ail kinds of ])ituminous coal by increase of 
temperature, and is more energetic when the 
coal is in dust or slack, especially when it is ac- 
cumulated in large heaps which are without 
ventilation, and so retain nearly all the heat 
which is developed." 

The quality of coal from no two mines is alike; 
nor, indeed, from different parts of the same mine. 
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These differences destroy, to a certain extent, the 
value of tests made of a particular coal so far as 
they apply to other coals. 

Differences in the quality of bituminous coal 
are more marked, probably, than with most 
other materials. Engiueera tell us that coal 
from a particular district bums easily and uni- 
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fonnly, and is a good steam producer; that 
another is fair, hut not so good; that another 
contains too much sulphur; that another is 
lacking in vitality; that another has so much 
slate as to be worthless; that another is too 
damp, and soon. 

The great value of the pi-actical knowledge 
that engiueers aud hremeu have of the fuels 
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they use is well known by railway companies, 
and is taken advantage of to the utmost in 
buying and using. 

Many railway companies make systematic 
efforts to instruct their enginemen in the scien- 
tific use of fuel; in the laws of combustion; in 
the economical generation of heat; in the 
effective use of fuel in making steam. They are 
repaid for their efforts by material reductions in 
the cost of fuel per unit of service. 

Coal is more destructive to the fire box of a 
locomotive than wood, because of the sulphur 
and gases it contains. The gas is greater in hard 
than soft coal. 

The peculiar features that attend the use of 
different kinds of fuel and the fact that no two 
kinds possess the same heating capacity, make 
their use a matter of experience and study. If 
the adaptability of a fuel is not known, wastage 
will occur as a matter of course. 

When the kind and quality of fuel is the same, 
differences will- arise on account of differences 
in the ability aiwl disposition of firemen. It is 
estimated that there is thirty per cent, difference 
between a good and a poor fireman in the fuel 
used. It will be seen, therefore, how important 
it is that a company should have good firemen-, 
should be al)le to distinguish between good and 
poor firemen. 

Those familiar with such matters assert, and 
truly, that each engine has peculiarities that 
must be observed in firing, if eflficiency and 
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economy are to be secured. This is impossible, it 
is manifest, if firemen are constantly changed 
from one machine to another. Not only will 
they not possess requisite knowledge of their 
work, but power to hold them responsible will 
be lessened, and, in many instances, totally 
wanting. Moreover, under such circumstances 
men will not feel the interest in their work that 
they would if it were carried on more systemat- 
ically and with a more intelligent view of increas- 
ing their knowledge and sense of attachment. 

In order to secure the highest results ob- 
tainable in the use of fuel, scrupulous observance 
of every necessary detail must be practiced. 
The fireman must be familiar with the fuel he 
uses; also the peculiarities of the locomotive he 
tires. 

The performances of firemen should be studied 
and their efforts compared, not generally and 
cursorily, but exhaustively and minutely. As 
this work increases in extent by the growth of a 
road, there will be a disposition to neglect many 
details. It must not be forgotten, however, that 
a company will be the loser thereby. 

The multiplication of engineers and firemen 
upon a railroad should be attended by the mul- 
tiplication of methods of supervision. Upon a 
small road the work may be done by the man- 
ager or master mechanic, but when the time 
of these officials is otherwise fully occupied, the 
duty must be delegated to others and must keep 
pace with it« volume and importance. 

19 
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More or less of the heat euergy of fuel escapes. 
This must be prevented so far as possible. The 
economical use of fuel depends on men and ma- 
chines. A storekeeper whose opportunities of 
observation are extensive, writes me in regard to 
the use of fuel, as follows; 

"A vast quantity of fuel is wasted through im- 
perfect knowledge of the art of firing. How to 
teach men to extract the greatest amount of heat 
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from the least amount of fuel, and put in prac- 
tice such knowlod^e, is a thing that suggests it- 
self to every railroad miinaj^er. 1 would suggest 
the appointment of an oHicer wiio understands 
the priufiples of <'iiinbusti()n. and who is endowed, 
moreover, with tlie faculty of teaching and influ- 
encing otiiei-s. It should be the sole duty of this 
man to instrnot employes in the use of fuel and 
oil; to make the work bis exclusive study. Not 
only should men be verbally instructed in the 
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use of fuel, but they should be provided with a 
concise formula setting forth the principles. 
These formulas should not only be learned by 
those who actually ijerform the work, but by 
those whose duty it is to employ such men or 
supervise their work." 

In the economy of fuel the engineer plays a 
part as important as the fireman. His method of 
using steam economically, feeding the water to 
his boiler, and so on, have a marked effect on the 
amount of fuel used. The fireman, to be eflBcient, 
must understand the principles of combustion; 
must appreciate the importance of a proper sup- 
ply of air to his fires; must be careful not to 
allow the grates to become choked with cinders 
and clinkers. So important are these facts that 
some railroads have adopted a regulation by 
which half of the saving in fuel effected by the 
care of the engineer and fireman is divided be- 
tween them. The amounts thus paid are consid- 
erable. Not only are the results arrived at valu- 
able, but an incidental advantage is also secured, 
namely, the abatement of the smoke nuisance, 
which is largely the result of imperfect firing.* 

Fuel is the most diflBcult of all material to care 
for; its general use by the community makes its 
possession a matter of common concern. But if 
it were never stolen except by those actually suf- 
fering its loss would be less aggravating. Unfor- 
tunately this is not the case. From the time it 

♦ The duties of firemen are more fully referred to in another 
volume. 



292 SCIENCE OF BAIL WA TS; 

leaves the mine until used, it is subject to the 
depredations of pilferers. It is thrown from the 
cars while en route, and is surreptitiously taken 
from the yards, storehouses and locomotive ten- 
ders. Nowhere is it safe for a moment except 
within secure enclosures. These facts are thor- 
oughly understood, but lack of proper facilities 
for storing renders it impossible to avoid loss in 
many cases. 

When wood was more generally used, the pov- 
erty of the companies and the enormous supply 
required to be kept on hand rendered it impos- 
sible to place it within secure houses or yards. 
Better provision is possible for coal. A certain 
percentage of loss occurs, however. This loss is 
sufficient in many, perhaps the majority of cases, 
to warrant the construction of secure storehouses 
or the employment of watchmen. 

The general disposition evinced to erect secure 
buildings where only sheds and open yards before 
existed, is an evidence of the appreciation of the 
subject by railway companies. 

The fuel supply of a railroad should be quite as 
inaccessible to the public as its other material. 
The annual expense for maintenance and interest 
on buildings that this will involve will be slight 
compared to the losses that will occur where pre- 
cautions are neglected. 

Coal has many advantages over wood besides 
those T have mentioned. It is, as a rule, cheaper; 
is not so subject to the danger of fire; is more 
compact, and simpler to account for. 
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Wood involves exceptional expenses for inspec- 
tion, supervision, depreciation, handling, account- 
ing, etc. 

The cost of fuel forms a large percentage of 
the expenses of a railroad. It is increased or 
lessened according to the intelligence and fidelity 
exercised in purchasing, caring for and using. 
Much thought has been given its use. Employes 
have been stimulated in every way to exercise 
economy. In many cases rewards are offered for 
those who show the greatest intelligence and 
care. 

The methods of accounting for fuel are not 
uniform. One very good system provides for 
furnishing those who use coal or wood with 
tickets for different denominations. Thus, upon 
the delivery to a particular locomotive of two 
cords of wood, a ticket for the amount is given 
by the engineer to the storekeeper. The same 
rule is observed in regard to coal. This plan 
works very well, but it is not in all respects satis- 
factory. The number of tickets that must be 
kept on hand in the operation of a road is so 
great as to render accurate handling exceedingly 
diflScult. The tickets received in exchange for 
fuel are assorted and distributed again and again. 
In this process tickets for different engines are 
frequently mixed. Moreover, engineers are not 
always able to guard them properly while in 
their possession. The rivalry that exists as to 
who shall do the most work with the least fuel 
leads to irregularities; to the taking of fuel with- 
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out giving a ticket in return; or the use of tickets 
of other locomotives. These and other difficul- 
ties disturb the fuel accounts. 

It has l)een suggested that a blank form would 
be better than a ticket, the different kinds of 
fuel being printed on the blank so that the re- 
cipient of the fuel can note down quickly the 
amount opposite the kind received by him. This 




would do away with the redistribution of tickets 
and greatly lessen ttic enil)arni.ssmeut of hand- 
ling. 1 am inclined to think this the best plan. 
If the engineer or person is careful, he can render 
it impossible for anyone to counterfeit the re- 
ceipts he gives. This is important. Moreover, 
aftei" the receipts have been used in auditing the 
account, tliey may be returned to the person who 
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gave them so that he can assure himself that 
nothing has been charged to him improperly. 
This plan will not only reduce labor, but prevent 
many of the impositions that are practiced where 
tickets are used. 

The kind of fuel receipt used by engineers will 
also do for conductors, station agents, and others 
who have occasion to use fuel. 

The practice upon some roads, particularly upon 
English lines, is for the fuel agent to exact a re- 
ceipt for the fuel he delivers. He writes the 
receipt. It is elaborate and formal. He also 
gives a statement of the amount at the same 
time to the person to whom he delivers the fuel. 
This plan is admirable where time and clerical 
facilities permit. In other cases, that previously 
descri])ed is the best. Wherever the latter is en- 
forced with reasonable intelligence and certainty, 
it will secure accurate accounting so far as ap- 
pliances for handling fuel permit. The haste, 
however, with which fuel is loaded, and the im- 
possibility of being entirely accurate as to quan- 
ties, will, as is well known, always create more 
or less differences in the fuel account. They are 
important, however, only so far as they render 
it possible to determine as to the economical 
use of fuel. But as this is a matter of the 
greatest concern, it must never for a moment be 
forgotten.* 

* For a full desoription of the details of accounting connected 
with the handling and use of fuel, see volume ''Fittcal Aitalrs, 
Disbursements.^ 
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In order to determine the measure of economy 
exercised by employes, careful comparisons 
should be made of fuel used on difiEerent locomo- 
tives for the same month and for the same line 
and for different lines. Comparisons should also 
be made of the consumption of the same loco- 
motives for different months. Similar com- 
parisons should be made for the fuel used at sta- 
tions, in cars and elsewhere; wherever, in fact, 
conditions are similar or the zeal of operatives 
may be increased thereby. 

The method of buying and handling fuel 
varies according to the experience, talent and 
prejudices of men. Thus, upon some lines it 
will be handled wholly by operatives; upon 
others, the work will be done wholly by con- 
tract. Both methods have their advocates, and 
are successful according to the measure of intel- 
ligence and energy exercised. 

In reference to the custodianship of fuel, that 
at stations is very generally entrusted to the care 
of the agent; at shops and elsewhere, to the 
storekeeper. The supply of fuel that a company 
must keep in stock will depend upon circum- 
stances. If necessary to lay in a supply ahead, 
requisitions should be made far in advance, so 
that provision may l)e made for buying and 
sliipping to the best advantage. A greater stock 
of fuel should never be carried than circum- 
stances render necessary. The loss from depre- 
ciation, if nothing else, would render such a 
course the best. 



CHAPTER XVII. 

REGULATIONS ATTENDING THE STORAGE AND DIS- 
BURSEMENT OF MATERIAL. 

Material should be disbursed only on orders 
properly signed. 

Disbursements should take cognizance of the 
article, quantity, time, manner and use. 

The higher the degree of intelligence and 
interest evinced by the disbursing agent, the 
greater the care in ordering and using. 

Orders should be filled under the direction of a 
particular person. 

Orders, like bank checks, should be filled up 
solidly, no blank spaces being left for subsequent 
additions. 

Orders should be delivered before the material 
is taken from the store. An English rule pro- 
vides that "any workman desiring material of 
any description, including deals, planks, battens, 
timber or scantling, and taking them out of the 
yard without first making application for them 
at the office, will be discharged." 

Orders should specify the name of the person 
to whom the material is to be delivered, and, if 
possible, the name or number of the workman 
who is to use it. An effort should be made to 
particularize the transaction; to make all con- 
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cerned feel the responsibility that attaches to 
their actions. 

Orders should be signed by the foreman and, 
if possible, countersigned by an official having 
cognizance of the facts; they should be definite 
as regards article and quantity; thus, they should 
not read for "nails," but should specify the kind 




Canton RlTer. 



ati(i qtiiMitity. Such tliiii^rs seem trifling, but 
they ;ire Jniportiuit and matters of every day 
occurroiicf. 

Orders sliould specify the use to which material 
is it) be pnt, and tlu? accmuit to whicli it is to he 
charged. Tliis information is necessary for 
writing up the accounts. It is also necessary to 
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enable the storekeeper to judge of the expediency 
of an order as regards quality and quantity. 

Orders should be carefully filed and preserved 
by the storekeeper; they form the basis of his 
accounts and justify his action. • 

In distributing material, that which is oldest or 
most likely to decay should be used first; this 
is especially necessary with lumber, timber, fuel 
and similar supplies. 

Those having charge of disbursements should 
be familiar with the stock. They should also be 
experienced, if possible, in the needs of the ser- 
vice, so that they may not only anticipate its 
wants but judge of the interest and care that is 
exercised by those who order and use material. 
It is desirable that a particular man should be 
assigned steadily to this work. If it is not suf- 
ficient to give him constant employment, he may 
be assigned other duties, but this should take 
precedence of everything else. 

The person making disbursements should be 
skillful. He should not only be familiar with the 
use of material, but know how to load it into 
cars and pack it into boxes and otherwise ar- 
range it. When such work is performed by an 
inexperienced person, damage is likely to occur 
from imperfect loading or packing; it is also un- 
necessarily costly. In loading goods reference 
should be had to unloading; the total cost should 
be considered. 

Orders for material should be carefullv scruti- 
nized by those experienced in such matters. 
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They should be reduced to the minimum in every 
instance. 

When disbursements are in excess of needs, it 
encourages careless handling and improvident 
use. When the amount delivered is only suflB- 
cient to cover the work in hand, economical use is 
necessary; if in excess, a margin is left for waste. 

The duty of storekeepers, as already intimated, 
does not end with the filling of the order; with 
the delivery of the material. Their duties re- 
quire that they follow it into the workshop; into 
the hands of workmen; to see that it is used as 
stated; to take note of those who use it extrav- 
agantly; of those who use it prudently. They 
must remember, too, that it is as necessaiy that 
the latter should be recognized as that the former 
should be punished. Raw supplies disbursed for 
use in the manufacture of goods remain especially 
under the supervision of the storekeeper. It is 
his duty to look after them; to watch their dis- 
position; to see that they are accurately ac- 
counted for. 

In shipping supplies, ingenuity must be exer- 
cised to do so at the least expense and incon- 
venience to the company. Thus, if goods, in 
small quantities, are to be shipped by freight 
train, tliey should be taken to the station and 
way billed the same as freight; if in car lots, 
they may be loaded at the storehouse if more 
convenient. 

When material is shipped to local points in 
small quantities, it should be forwarded in the 
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baggage car or as way freight; the impolicy of 
Rising a car in such cases is apparent. It is, how- 
ever, frequently done, because of the fact, prob- 
ably, that the property belongs to the company. 

The prudent use of a company's equipment is 
all important and must never be lost sight of. 

In order to facilitate petty shipments of sup- 
plies, storekeepers should provide themselves with 
suitable boxes and appliances. These they qaay 
use over and over again . 

Orders for material should not be made greater 
than necessary to save the labor of frequent 
shipping. The economical use of material will 
be better assured if the supply is so small that 
the person using it is constantly reminded of the 
scantiness of the store and the necessity of its 
being carefully husbanded. 

The number of storehouses should be restricted 
as much as possible. 

The small supplies used at isolated round- 
houses, local car repair stations and similar places, 
can be accounted for to the nearest storehouse, 
and returns to headquarters made therefrom. 
There is no occasion for establishing petty 
depots for such material. 

Undue disbursements of material prevent accu- 
rate knowledge of the amount on hand, and have 
therefore a tendency to swell the same. 

Material is nowhere so safe as when in charge 
of a storekeeper. 

It is the same as money; when received, it 
should be inspected with care; when in store, it 
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should be watched with vigilance; like intelli- 
gence .should attend its disbursement. 

Neither too much nor too little should be given 
out. A cashier knows that if he pays money not 




called for by his voucher, or if he loses the latter 
(»)■ ncfjlectj^ to lei^orii it, his cash will not balance. 
This is also true of the storekpepor, except that 
in the case of the casJiier his balances tally to a 
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cent if proper care is exercised, while in the case 
of the storekeeper discrepancies are inevitable, 
because of differences in prices, measurements, 
averages, etc. But if he exercises care the amount 
of the discrepancies will be trifling. 

In disbursing material the charge should be on 
the safe side, i. ^., it should be enough, but not 
excessive. A comparison of the inventory at the 
close of the year with the balance standing to 
the debit of a storekeeper, will (after making 
allowance for differences in prices, measurement, 
etc.) afford a very fair indication of the care and 
intelligence he has exercised. 

Every company should, if possible, have a gen- 
eral storehouse from which material may be sup- 
plied to lesser storehouses as needed. It will also 
serve as a local depot. Its judicious use will 
render it possible to reduce the supply of mate- 
rial to the minimum. In the absence of such a 
depot, the disposition will be general for every 
storehouse to multiply its necessities. But if the 
orders of local storehouses can be filled at a 
moment's notice from a central store, such store- 
keepers can be made to restrict their orders to 
current needs. They will not only have no 
motive to increase their stores unnecessarily, but 
will be encouraged to decrease them so as to save 
labor and responsibility. 

In reference to the disbursement of supplies 
for local use at night, or in the absence of the 
storekeeper, a capable and trustworthy person 
should be selected to perform this duty. He should 
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be governed by the rules and regulations appli- 
cable in other cases. If proper forethought is 
exercised there will, however, be very little de- 
mand for such supplies. But in order to meet 
unavoidable cases, provision must be made. Lubri- 
cants and tools for locomotives will be most in 
demand at such times. A good plan in the latter 
case is to provide a cupboard in the roundhouse 
in which to keep an assortment of tools for use 
as required, but which may not be disturbed 
without the return of the old tools, or compliance 
with the rules governing in the case. 

To facilitate the easy shipment of stores, it is 
desirable that there should be a track on each 
side of the storehouse, but it is of even greater 
importance that the floor of the storehouse should 
be on a level with the floor of the car. One man 
can under such circumstances perform as much 
labor as two men under other conditions. 

In shipping material, an invoice should accom- 
pany or precede it. This invoice should be re- 
ceipted and returned in every case. 

In filling orders for tools, the invoice should 
be accompanied by a duplicate, which the recip- 
ient shoiikl retain for reference. Care should be 
exercised to see that orders and invoices are duly 
entered and charged. However, these details, as 
well as others of a generally similar nature, are 
refcuTcd to elsewhere.* 



* See al80 (•hai)ter on Construotion Material, elsewhere herein. 
For particulars in reference to methods of accounting for mate- 
rial disbursed, see volume " Fiscal Afl'alrs, Disbursements.*^ 



CHAPTER XVIII. 

CARE AND STORAGE OF STATION AND TRAIN 

SUPPLIES. 

Many of the articles furnished employes are of 
SO little value that, considered apart, they do not 
seem to justify the cost of watching over them, 
of counting and inspecting, of keeping a record 
of their disbursement and use. 

Nor are the benefits of such w^atchfulness at 
first apparent. It is, however, both necessary 
and valuable. Experience has proven this. 

We must take cognizance of every article dis- 
bursed. In some cases, notably that of station- 
ery, the value of the article, considered by itself, 
seems not to justify it. But the aggregate value, 
coupled with the necessity of supplies being pru- 
dently used and carefully guarded, warrants it, 
even if the spirit of economy it inculcates does 
not. This is true of the blanks of railways as 
much as it is of more costly articles. 

In distributing articles to replace others, such 
as water buckets, glasses, dippers, lanterns, 
brooms, inkstands, erasers, cuspidors and kin- 
dred property, the old article should be returned 
as required in the case of tools and brasses de- 
scribed elsewhere. 

The rule is a valuable and necessary one. 

(80fi> 
10 
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Carriage on the Ice. 
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It should be observed wherever the return of 
the old article will prove that it has not been 
lost or misappropriated. 

The rule of exchanges is a simple, inexpensive 
and practical one; one that everybody can un- 
derstand and easily live up to. Its enforcement 
will ever prove instructive and valuable. 

To make the supervision of train and station 
supplies effective, an account should be opened 
with each person to whom they are furnished. 

Orders for supplies should be scanned to judge 
of the economy that has characterized the use of 
preceding disbursements as well as the propriety 
of the present request. 

An account in dollars and cents need not be 
opened with each employe, but a record of the 
articles should be kept. To facilitate compari- 
sons, blanks, instead of books, may be used if 
thought better. It is not necessary to go into 
elaborate bookkeeping. The method of keeping 
the account should be made subservient to the 
purpose it is designed to serve, namely, to see 
that orders are restricted within reasonable lim- 
its, and that supplies are carefully husbanded and 
used. The record is of no value further than this, 
and the simpler it is, the better. 

An employe should not be able to order arti- 
cles such as we are treating of from more than 
one storekeeper. Such restriction will simplify 
supervision and heighten responsibility. 

If allowed to order from different storehouses, 
storekeepers should be required to report their 
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disbursements to a particular official so that 
somewhere a full account may be kept of the 
supply furnished each individual. The same 
rule, in fact, should be observed as that sug- 
gested elsewhere in connection with tools. 

Orders for station and office supplies should 
cover a month's needs. 

In the case of stationery, three months' supply 
may be ordered to advantage except when the 
consumption is great. 

Orders should be restricted to the amount that 
can and will be carefully cared for and econom- 
ically used. 

Careful comparisons of supplies consumed 
should be made. 

In the case of fuel, oil and similar supplies, 
the known needs of the person making the order 
will guide the storekeeper in making disburse- 
ments. 

Excesses of every kind should be promptly 
repressed or investigated. 

Reference has l)een made elsewhere to a plan 
for supplying stations monthly with oil, from a 
tank car sent over the road for that purpose. It 
has been suggested that station and office sup- 
plies may also l)e distributed from a car sent over 
the road monthly, thus completing within a day 
or two at slight expense what otherwise would 
require weeks. The car could be fitted with 
compartments adapted to its use. Such a 
plan would, in many cases, save packing, and by 
providing racks for lamp chimneys and kindred 



PURCnASE. CARE AND USE OF MATERIAL. 809 

articles the necessity of boxing, as at present, 
would be avoided. It is believed that consider- 
able expense might be saved in this way. 

The value of articles, tools and other appliances 
in the hands of agents and conductors is so great 
as to warrant the designation of a person to look 
after them. This is especially true of large sta- 
tions, wrecking trains, and dining and sleeping 
cars. 

In the case of car tools and appliances, the fre- 
quent changes among train men make it diflBcult 
to fix responsibility for property of this nature. 
It is frequently overlooked or unavoidably left 
behind in the case of accidents and detentions 
and is liable at all times to be stolen without 
anyone being to blame. It is exceedingly diflB- 
cult to follow the use of train tools or trace their 
loss. But reasonable responsibility may be se- 
cured by inventorying the supply at the end of 
each trip. In case of loss, the burden of proof 
rests on the person in charge. This will compel 
him to examine the supply turned over to him by 
his predecessor and to watch it while in his hands. 
Both of these things are as necessary to the 
safety of the public as they are to the careful 
husbanding of a company's property. 

The value of careful accounting and a rigid 
enforcement of the system of exchanges I have 
described, applies to all classe3 of appliances; to 
the cooking utensils, crockery, silverware, nap- 
kins, and other appurtenances of dining cars; 
to the food, cigars and liquor with which they 
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are stocked; to the blankets, linen, toilet articles 
and other appliances for sleeping, drawing room 
and business cars; to the tools and accessories of 
wrecking cars; to the fuel, oil, stationery, trucks 
and tools in use about stations; to the imple- 
ments in the hands of trackmen; to the axes, 
saws, hammers, coal buckets and lanterns of pas- 
senger aud baggage cars; to the switch ropes, 
jack ijcrews, wrenches aud other implements of 
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caboose cars; to hammers, files, chisels, oil 
cans, packing hooks aud other articles of loco- 
motives; to the tools of ("arpenters and machin- 
ists; to every kind of portalde property, in fact, 
ill the liiinds of enii)l(>yos. 

The number of articles would fill a volume. I 
shall not attempt to describe minutely methods 
of accounting. I design simply to lay down the 
principles that should govern and indicate gen- 
erally their method of application. However, it 
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must not be forgotten that methods must adapt 
themselves to cases. Thus, a system of re- 
turns that will prevent loss or misappropriation 
of tools in the hands of machinists would re- 
quire considerable elaboration to compass the 
needs of dining cars, where the utensils are 
much greater in number, value and general 
adaptability. 

In the case of dining, commissary and sleeping 
cars, the person in charge should be held respon- 
sible for utensils. He should be debited with 
articles supplied him, from the rug that lies on 
the floor to the silver tea pot that sits on the sup- 
per table. At the close of each trip he should be 
required to report the number of articles of each 
kind on hand at the date of the last return; the 
number received since; the number delivered up; 
the number destroyed or lost (with an explana- 
tion in each case) and the number on hand. A 
similar return should be made of articles of 
food; thus, he should report the number of 
pounds of bacon on hand at the close of the last 
return; the number supplied him since; the num- 
ber he has purchased; the amount consumed; 
the amount otherwise disposed of, spoiled or lost, 
and the amount on hand. In the case of liquors, 
he should make a similar return except that he 
should substitute bottles, quarts, pints, and so 
on, for pounds.* Values should also be given in 
these returns. 

*For form of return made by dining car conductors, see Form 
No. 4, Appendix. 
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The returns need not be entered on anv book 
or record. They are a recoixl in themselves. 
Upon receipt of a return the storekeeper should 
refer to the preceding report to see that the 
amount therein stated as on hand agrees with 
the amount brought forward. He should then 
examine to see that the return agrees with the 
sui)i)lies furnished; that the return of articles 
purchiu^ed, used, returned, damaged, destroyed, 
on hand, etc., is true, so far as he can determine. 

Each retuiii shouUl be a full history, and after 
bein^ examined should be filed away. It should 
be at once a statement of the property and an 
inv(Mi1ory. The storc^keeper should verify its 
accuracy as often as once a month by personal 
inspection. Linen should be inventoried at the 
clos(» of each trip. In taking this inventory, the 
unsoiled articles should be first counted; those 
that have been soiled should then be assorted 
and counted, after which they should be turned 
over to the laundry, the inventory serving not 
only as a record, but as a charge against the 
laundry. 

No particular day should be designated for 
taking invonturios of articles in the hands of 
dining car and siniihir oHicials. It should l)e 
done at infrequent periods, daily if thought 
necessary, l)ut never more than a month apart. 

In the case of dining, sleeping, commissary 
and similar cars, losses will occur through the 
carelessness and ini|)rovi(lence of employes, no 
matter how careful the discipline. It is the cus- 
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torn to require the delinquent to pay for such 
property, except in the case of glassware and 
crockery, when ordinary risks are borne by the 
company. 

In reference to accounting, it should be fre- 
quent, simple and comprehensive; such as to 
suggest care and enforce responsibility. The 
general form of return suggested for reporting 
articles used on dining, sleeping and commissary 
cars is well adapted for the use of agents, track 
foremen, trainmen and others. It does riot 
necessitate bookkeeping and is cheap, simple and 
comprehensive, and furnishes a complete state- 
ment of property. 



CHAPTER XIX. 



ARRANGEMENT OF SUPPLY DEPOTS, INCLUDING YARDS 
FOR CONSTRUCTION MATERIAL — COLLECTING, STOR- 
ING AND DISBURSING. 

[Note. — Many of the su^i^geBtionB contained in this chapter are 
applicable to common storehouses and yards and, in so far as this 
is so, should govern.] 

The facilities a construction supply depot will 
require will depend upon the amount of material 
to be handled and the length of time the depot is 
to be used. If it is temporary, and the amount of 
material small, the facilities may be simple and 
inexpensive. 

In many things depots for construction sup- 
plies are the same as those for handling operating 
material. The regulations governing the latter 
are also, generally, applicable to them. 

In arranging a depot for construction mate- 
rial the office and storeroom for small sup- 
plies should be located so that the work may 
be generally overlooked by the storekeeper in 
charge. 

As the storehouse and office will be only tem- 
porary, they should be constructed with that 
view, and with the least possible damage to the 
material used in its construction. 

(81ft) 
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In arranging tracks for distributing material, * 
the upper end of the first siding may be used for 
storing material for buildings; further on for 
rails; still further on for track fixtures, arranged 
and classified, with a view to being loaded on the 
cars with the i-ails. The second side track should 
be used for ties; this track, and those beyond, if 
the amount of material to be handled is small, 
need only be connected with the main track at 
one end; when the space between the first and 
second siding is filled with ties, the track may be 
crowded over and another rank laid, and so on. 
Afterward, as fast as a rank is loaded and shipped, 
the track may be crowded toward the center again, 
and thus the material may be reloaded without 
the necessity of being carried far. 

Each kind of tie should be kept separate. 

Switch material, including frogs, stands, rods 
and headblocks, should, so far as possible, be kept 
together for use simultaneously. 

Rails, for convenience and economy, may be 
piled on racks made of ties; the foundation must 
be solid and level. 

If the amount of bridge material is not large, 
it may be stored at the lower end of the first sid- 
ing, where it can be put in shape for use before 
leaving the yard. 

In storing material, different dimensions, sizes 
and kinds should be assorted and piled together; 
thus, boards or rails of unequal length, or timbers 
of different dimensions, or ties intended for differ- 
ent purposes or locations, should not be piled to- 
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gether, but so separated that each may be con- 
veniently reached when needed. 

If sidings incline slightly in the direction cars 
are to go after being loaded, it will facilitate 
moving them without the aid of locomotives and 
cheapen cost of handling. 

If the depot is located at a point where sidings 
are not sufficient for switching empty and loaded 
cars, it will be necessary to make special pro- 
vision; in such case, a track may be laid parallel 
with the main track and between it and the first 
siding. 

In shipping such material as ties, rails, switches 
and track fixtures^ the exact quantity required 
may be determined, unaided, by the storekeeper 
in advance. Material for bridges and buildings, 
however, will require specific orders in each in- 
stance as regards kind and quantity, otherwise 
waste will ensue; my attention has been called 
to an effective means of handling this material: 
the engineer in charge furnishes the storekeeper 
with a list of the material required for particular 
kinds of structures; with this he deposits a 
sketch of each kind and class of structure, show- 
ing it when completed; when he requires 
material, he designates the diagram of the struc- 
ture wanted. This plan enables the storekeeper 
to fill the order without error or waste, and con- 
sequently at the minimum cost; to send timber 
of the right length and dimensions, and in the 
right quantity; boards of the right kind and 
amount, and so on; each structure is, in fact, 
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shipped complete, supplies tallying exactly with 
the wants of the builder.* 

Orders for material should be addressed to tbe 
storekeeper. He should also be furnished with 
copies of requisitions when made; should know 
when supplies will be needed; the probable time 
of their receipt, and so on. He must also know 
whether they are to be .unloaded in the yard or 
sent to tbe front as received. He must, in fact. 




with tbe engineer, understand all the details 
connected with the mutorial to be used, so that 
be may make needed arrangements in advance. 
The nocessity for forotliought and energy on 
the part of a storekeeper is ^ery great. He must 
ensure the arrival of material in due season and 
prevent it« being received and shipped to the 
front witliout inspection and entry on his books. 

* Thi! ri'ailer is roterrcil to tlio volmncs '■ Kliiiiiiciiit;, BuU(Uti); 
aud MuiiituiiiliifT'^ mill "Kim-til Alt'iiirs, IHsliunwnieiits" for de- 
t&Ua of I'Oiiat.riivttoii not «iiilioi1ipil livreiii. 
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He must see that material is unloaded with a 
view to economy in handling; that in loading, 
due thought is given to the easy and rapid move- 
ment of material at the front. 

Orders on the storekeeper must be given in ad- 
vance, so that material may reach its destination 
at the right moment. 

Orders for material must state explicitly for 
what the material is to be used. 

In unl6ading at the front, all empty packages 
should be reloaded and returned to the store- 
keeper for future use or disposition. 

Material should be inspected as in other cases, 
except that greater care must be observed if pos- 
sible. 

Upon receipt of invoices, they should be com- 
pared with requisitions to see that orders have 
been properly filled; for this purpose, invoices 
should, if possible, be sent in advance of the 
goods. 

When material is sent to the front without be- 
ing inspected, instructions must be given accord- 
ingly, and it is the duty of the storekeeper to see 
that the work is performed subsequently by a 
trustworthy pei-son. 

In forwarding construction material to the 
front, the storekeeper should give the order to 
ship to the foreman of the yard; it should be ex- 
plicit as to the thing required, name of consignee, 
place, purpose, etc. The foreman of the yard 
should carefully measure and inspect the material 
and furnish the data required for way billing. 
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Each shipment should be way billed, and the 
name of the conductor inserted on the bill. The 
bill should be receipted by the person to whom 
the goods are consigned, and the purpose for 
which the material is to be used stated thereon 
by him. The bill (or a copy thereof) should then 
be sent to the forwarding storekeeper to afford 
him the data he needs for his accounts, and de- 
termine the thing to be charged. 

The yard should be under the direction of a 
general foreman. When the amount of material 
warrants it, the force should be divided into sec- 
tions and classified, eacli section having a foreman. 

The wages of foremen need be but little, if 
any, greater than that of laborers. They should 
perform the work of hiborei's. The authority 
they possess will serve to enforce greater disci- 
pline and responsibility than could be otherwise 
attained at equal cost. Such disposition will 
also prevent jealousies. It will make men skill- 
ful in handling particular kinds of material and 
otherwise facilitate work. 

Fire precautions should be redoubled in the 
case of construction depots. 

Siitticioiit force must also be maintained to 
guard the property. 

A storekeeper should l)e appointed to take 
charge of constnictioii supply depots. He should 
bo experienced and should give his undivided at- 
tention to the work. 

The duty of receiving, inspecting and caring 
for construction material is a thing in itself. 
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The keeping of the time of men and the making 
of construction -pay rolls, including the giving of 
discharge certificates, forms a part of the work. 

Concentration is necessary to secure responsi- 
bility, thoroughness and promptness. 

Attempt to blend the construction forces of 
railways with their operating forces is generally 
harmful. Construction work is something apart 
and requires peculiar talents and facilities, in- 
cluding those relating to accounts. 

Construction storekeepers labor under disad- 
vantages compared with those who handle oper- 
ating material. Their facilities are generally 
limited and crude, while their assistants are, in 
the majority of cases, unskillful. At the same 
time the work must be conducted with the ut- 
most dispatch and care. 

A person of considerable experience as a store- 
keeper, and familiar wuth the methods of rail- 
road builders, writes as follows: 

" The handling of large quantities of material 
makes it imperative that the supply yard should 
be arranged with a view to economy in receiving 
and forwarding, as well as for convenience in 
handling. Under ordinary circumstances, and 
where tliere is sufficient room to admit of its 
being done, the yard tracks should be so laid that 
the more bulky supplies can be piled on sepa- 
rate tracks having but one class of material to 
each track, and so grouped that the loading and 
making up of supply trains may be accomplished 
with convenience and dispatch. As ties consti- 
tute the greater bulk of construction supplies, 

81 
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they should be so piled as to eosure the greatest 
economy of labor in unloading and reloading, 
and secure protection a^nst tire at the same 
time. Convenient bandfing may be secured by 
putting the ties in long parallel ranks, leaving 
occasional intervals of about fifty feet; the ties 
to be laid adjacent to and at right angles with 
the track, and as soon as a rank is completed for 
the full distance required for the tie piles, the 
track should be thrown over sufficiently to admit 
of the construction of another rank. Where this 
plan is adopted, however, the track can only be 
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connected at one end, leaving the other free to 
he swung. By this system, ties, in either unload- 
ing or reloading, need not be carried for a much 
greater distance than their length. Another 
plan which admits of the use of both sides of the 
tie track for .st<»rage, and which allows a track 
connection at both ends, thereby making this 
class of material more accessible, is to arrange 
the piles in groups extending back to one-half 
the distance to adjoining track and with flfty-feet 
opening longitudinally at intervals of about one 
hundred and fifty feet. Ties in these groups 
should be arranged with the rank next to the 
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track built up to the height of the car floor. 
The other ranKS should extend back to the re- 
quired distance and at right angles to the first 
rank, but carried to a greater height. This plan, 
as compared with the former one, admits of a 
short parallel track being used, the advantage of 
which is that ties coming in box cars at the time 
track laying is in progress, can be transferred to 
flat cars (which, from their capacity for ^eater 
loads, should be used in construction) with less 
labor than would be necessary were they put off 
on the ground, thus saving their handling a sec- 
ond time. In addition to the force required to 
handle the material, the yard, if a large one, 
should have a good car repairer, who should have 
charge of all supplies for the repairs of cars and 
the delivery and shipment of oil and waste for 
train and other service. He should make a daily 
report to the storekeeper of all material used by 
him. The supply yard should be in charge of a 
general foreman, who should have supervision 
and control over the switch engine, and should 
be accountable for the general eflBciency of the 
force, including the filling of orders, the general 
arrangement of supplies, and the proper inspec- 
tion of piling ties, rails, bridge timber, etc. He 
should be assisted by a clerk, whose duties 
should be to check all supplies as unloaded or 
forwarded, and enter in detail the contents of each 
car on the yard book, and make a daily report of 
the same to the storekeeper. It should be the 
duty of this clerk to keep the time of men in the 
manner and form prescribed by the storekeeper." 

Many of the foregoing details are well under- 
stood by those versed in railway construction. 
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but they are not appreciated generally by rail- 
way men. Indeed, the handling of supplies is so 
little understood that particulars are eagerly 
sought l)y all. 

In l)uilding railroads, freight, whether con- 
sisting of construction supplies or not, should be 
way billed, and passengers should be ticketed; 
this will prevent confusion and ensure account- 
ability. 

In closing construction depots, the amount of 
material loft over, including the amount on hand 
along the line and elsewhere, should be inventor- 
ied and invoiced to the storekeeper or store- 
keepers who will have charge of it, so that its 
disposition may be watched afterward. 

It is impossible to prevent errors and omissions 
creeping into construction accounts. The re- 
sult is, in some cases, a surplus; in others, a defi- 
cit: Whatever the l)alance may be (in closing 
sni)ply depots) after deducting the value of the 
material on hand, it should be credited or charged, 
as the case requires, to the different construction 
accounts, in the proportion that the amount of 
material expended on each bears to the total 
amount oxpeudou. 

Wlien Ji constniction supply depot is continued 
from season to season, an inventory should be 
taken at the close of the l)usiness year, or oftener 
if necessary, and the accounts made to conform 
thereto. 



CHAPTER XX. 

THE INVENTORIES OF RAILROADS : TIME AND 

MANNER OF TAKING. 

An inventory is valuable on many accounts. 
It is necessary in order to adjust the books from 
time to time to harmonize with the facts; to 
make the amount charged to material agree with 
the amount actually on hand. Another purpose 
it serves is to familiarize storekeepers and others 
with the stock on hand; to call attention to each 
article; to those that are necessary and those 
that are not. 

It is a review. It emphasizes the stable and 
weak spots. 

Moreover, it is an opportune time to re-adjust 
prices to conform to current values. 

It also servos to indicate the care that lias 
been exercised in handling material and in keep- 
ing the accounts. If the amount varies greatly 
from the sum charged on the books, it indi- 
cates lack of method, either in disbui-sing or 
charging. Differences will creep into the ac- 
counts, but they are as likely to be over as 
under; the l)ooks should, therefore, l)alance prac- 
tically at the end of the year. When they do 
not, it suggests the advisability of exercising 
greater care. 
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How often an inventory should be taken, is a 
matter about which opinions differ. Merchants 
take one yearly, and, as their judgment in sach 
mattei-s is above criticism, their practices may 
be accepted as authoritative. There may, how- 
ever, be exceptions to the rule. 

In the case of railroads, the proper time to 
take the inventory is on the last day of the fiscal 
year, unless it occurs when the ground is likely 
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to be covered with snow and ice; in which case 
some other day should lie designated, as it is im- 
possible to take an accurate inventory under 
such cii'cuni stances, 

Wlienever a sturebouso or dejiot of supply is 
closed, an iuveiitory should be taken of the 
material on hand. It should be invoiced to the 
storekeeper, wliose duty it is to look after it. 

The invent(»ry sliould embnice all material in 
store, at shops, roundhouses, mills, on the line of 
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road and elsewhere, including general supplies, 
stationery, fuel, track material and other stores. 

It should not include material or tools in use, 
or which have been charged to some disburse- 
ment account on the books. 

When the value of the material in store has 
been ascertained, the general books should be 
adjusted to conform thereto. If the value of 
the material on hand is less than the amount 
charged on the books, the various accounts to 
which material has been charged since the last 
inventory should be debited with the difference 
pro rata. If the amount charged to material on 
the books is less than the amount of the in- 
ventory, the accounts should be credited pro rata 
with the surplus and the ledger balance increased 
accordingly. 

While it may not be advisable to take an 
inventory oftener than once a year, special in- 
ventories of particular classes of material may 
properly be taken more frequently. This is so 
of brasses, tools, and property in the hands of 
employes. Such inventories should be taken as 
often as once a month, and as much oftener as 
necessary to secure care and responsibility upon 
the part of those who have the material in 
charge. 

An inventory of rails and ties may be taken as 
often as twice a year and the books adjusted to 
conform thereto. 

In the event of any great or abnormal change 
in prices, it may be wise to take an inventory to 
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harmonize the books with existing conditions. 
But as a rule, no injustice or harm will be done 
by waiting until the usual time. 

In those cases where material is scattered 
about a yard, the watchfulness necessary to pro- 
tect it will amount to the same thing as a daily 
inventory. It is only ])y such care that varia- 
tions in the supply can l)e accurately noted and 
the accounts made to harmonize therewith, 
while the facts are still fresh. 

Inventories of construction supply depots 
should bo taken at the close of the building 
season, or, in the absence of such a season, when 
they will be useful for summing up results and 
balan(*inji: accounts. 

The difiiculty of taking an inventory will be 
great or small, according to the facilities for 
storing supplies. If they are inadequate, or if 
the. material is widelv scattered, or articles and 
classes are piled together indiscriminately, the 
labor will be magnified. If, however, facilities 
permit careful storage and classification, the 
work will be comi)aratively easy. 

The inventory should be exhaustive. Every de- 
vice should bo used to make it thorough. The 
work should In^gin with the close of business on 
the day assigned. Much preparatory labor may, 
however, be done boforoluuid in arranging, classi- 
fying, weighing and counting the stores; also hy 
inserting the names and prices of articles on the 
blanks used for taking the inventory. But when- 
ever the work is done on inventory before the 
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day appointed, the utmost care must be taken 
to avoid mistakes. Care must be taken to see 
that if any material inventoried in advance is 
used before the day for taking the inventory, the 
correction is made. 

The work of taking an inventory at a general 
storehouse is thus described by one familiar with 
the task: 

*' Journals or alphabetical indices are ruled, 
marked and labeled according to the work re- 
quired, viz: one for each storeroom, one for out- 
side material, for scrap house, for lumber yard, 
for manufactured material, for miscellaneous 
supplies, and so on. These books are given to 
the foremen in charge of stores in the respective 
departments. It is not necessary to wait for the 
day to commence taking the inventory. As a 
general rule, we commence from two to three 
weeks ahead weighing, measuring and counting 
such material as can thus be handled. In this 
way we distribute the work. A good portion of 
the iron on hand may be weighed and marked in 
advance. On the day appointed for the inventory, 
the balance of material (/. p., that not already as- 
certained) is added to the portion already summed 
up. Two or three days in advance men are de- 
tailed so that each storehouse foreman will have 
the use of as many clerks as necessary; each 
clerk has two or three laborers.* The work is 

♦ If possible, skilled laborers should be selected to assist the 
clerks in takiii^i^ the inventory. In the event the force employed 
by the storekeeper is not sufficient^ he should make requisition 
upon the ofwraling officer immediately in charge for such assist- 
ance as he needs. Men thus assigned should act continuously un- 
til the work is completed. 
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divided so that each man has a portion assi^ed 
him. On the appointed morning every man is at 
his post, provided with blocks of paper, pencils, 
scales, etc. They commence at one end of the 
storehouse aud go through, making a record of 
everything in turn. As soon as an article has 
been recorded, it is marked with a cross to indi- 
cate it has been inventoried. The foremen of the 
divisions follow the men and ^ther up the rec- 
ords. These they take to the office and examine. 
The items are then posted in the journal referred 
to. Lumber, scrap and outside material is iuven- 
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toried in the same way. Manufactured material 
is the most difficult, as it is scattered through the 
various sliops; we keep a record of such material 
when it goes into tlie shop, noting when it is re- 
turned; we use this in taking the inventory; 
with it we figure prices, including labor, up to 
the time of taking the inventory. At the close 
of the day iill material has been inventoried. 
Weights and measures are afterward determined, 
articles recapitulated, prices inserted, and the 
total .stated. The contents of the journal are 
then drawn off on the inventory blanks and the 
latter footed and copied." 
Another storekeeper says: 
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"I commence with some article in one corner 
of the storeroom, take screws, for instance, be- 
ginning with the lowest number, and count the 
number of that size, and so on to the largest size, 
entering the price of each different size as well 
as number, and so continue through all the mate- 
rial on hand, giving number, qusility, or pounds, 
as the case may be. 

The foregoing plans may be generally followed 
to advantage. However, instead of taking the 
inventory on blocks and loose slips of paper, 
afterward entering it in the journal, a better plan 
is to use the stock books; to use these books 
directly. Each section or department of a store- 
house or yard should have a separate stock book. 
The person taking the inventory notes the arti- 
cles on hand in the book. From these books the 
inventory sent to headquarters is made. It is 
practically necessary to take an inventory 
monthly as it is impossible to make a requi- 
sition intelligently for needed supplies without 
such information. The stock book should have 
a column for articles and twelve columns for 
amounts, one for each month. 

When an inventory is to be taken by an inex- 
perienced person at isolated shops or elsewhere, 
a competent man should be sent to assist in the 
work. As a rule, however, if a printed list of the 
articles to be inventoried is furnished, the quan- 
tities on hand may be set down opposite, and 
the prices and totals left to be inserted afterward 
at headquarters. 
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In taking an inventory, the storekeeper should 
commence at an initial point and follow up the 
work in due order, taking all classes of material 
as they come. Only by such a course can omis- 
sions be prevented. 

The description of articles as entered on the 
inventory should be full, so as to permit the in- 
sertion of prices afterward. Any exceptional 
circumstance connected with an article, such as 
that it is worn, broken, worthless, or not needed, 
should be noted for the information of those 
concerned. 

The difficulty of determining prices is enhanced 
when the cost of transportation is added to values. 
If, however, intelligence has been exercised in 
recording charges for transportation, it will not 
be difficult to determine the amount to be added 
to each article on such account. The necessity 
of adding such charges must not, however, be 
lost sight of, as any omission to include them 
will magnify the difference between the value of 
supplies on hand as shown by the inventory and 
the amount as charged on the general books. 

In reference to transportation charges on sup- 
plies, practices vary. In some instances, com- 
panies charge for transporting over their own 
road. As a rule, however, this is not the cus- 
tom, the only charges recognized as proper be- 
ing those over other lines. 

It is highly desirable that the practices of car- 
riers in reference to charging for transporting 
operating material over their own lines should 
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be uniform, so that in judging of the relation 
expenses bear to earnings the basis may be un- 
derstood. When local charges are added for 
transporting supplies, the effect, of course, is to 
increase the earnings by that amount, the charge 
being added to cost of material, an asset; after- 
ward it is transferred, when the material is used, 
to an expense account. The effect is not uni- 
form on different roads, being dependent upon 
length of haul, rate charged, etc. While the 
practice of charging for transporting operating 
material is not generally followed, it is eminently 
proper in the case of construction supplies. But 
practices differ here again; some companies 
charge tariff rates, while others charge only the 
cost of service. Some compamies, moreover, 
charge on all kinds of construction material, 
while others charge only on that which enters 
into new lines. Whatever the practice may be, 
a company is clearly entitled to charge tariff 
rates on construction material, without reference 
to whether it is to be used on new lines or on old 
ones. 

As already stated, articles should be inventor- 
ied at current prices. If the article is one that 
has been included in a previous inventory, the 
price then charged must not govern, unless in 
harmony with current prices. 

Prices for articles to be inventoried should be 
furnished storekeepers in advance. This will be 
possible except for articles manufactured by a 
company; in the latter case, cost of manufacture 
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should govern. Except in regard to such arti- 
cles, storekeepers should not attempt unaided to 
determine the price of material. 

Prices should be fixed by some central ofiBcial 
conversant with the facts, so that they may be 
authoritative and uniform. Net prices should be 
furnished, i. e., the price to be chained when the 
material is taken from store for use. 

The prices at which articles are inventoried 
are intended to govern afterward. 
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Labor may be saved in taking the inventory if 
the precaution has been observed in advance to 
note on large cx-^tings and similar material the 
weight orquantity tliereof. This will enable the 
.storekeeper to ascertain the quantity at a glance. 

Material on hand at the time of taking the 
inventory not chained to the storekeeper shouM, 
of course, be omitted. 

One embarrassment in taking an inventory is to 
determine whether material just received or in 
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transit is charged within the time covered by 
the inventory, or subsequent thereto. A sepa- 
rate inventory of such material should be taken 
pending definite information. Afterward, it 
should be embodied in the general inventory or 
not, as the case requires. 

Another embarrassment is occasioned by the 
disbursement of material while the work is 
going on. This diflBculty will be lessened if a 
mark is put on each article or class of material 
as it is inventoried, as a guide to disbursing 
clerks and others. It will enable them to de- 
termine at a glance whether to charge the 
material as disbursed prior or subsequent to the 
inventory. 

So far as possible receipts, shipments and dis- 
bursements of material should be held in abey- 
ance while taking the inventory.* 

In arranging for the inventory, it should be 
apportioned in advance, and assigned to those 
expected to perform the work, so as to prevent 
omissions and duplications. 

The inventory should be certified to by the 
storekeeper in charge, and sent forward at the 
time stated. Articles should be entered in alpha- 
betical order. A special blank may be used to 
advantage. 

Attached to, and accompanying the inventory, 
should be a summary showing the aggregate 

*The form used in taking the inventory, also many par- 
ticulars referring to the work, are embodied in volume ^^ Fiscal 
Affairs, Disbursements."^ 
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amount of each class of material and the value 
thereof.* 

A separate inventory should be made for ma- 
terial not fit for use, including scrap; the total 
amount of this inventory should be embraced in 
the general inventory; also in the summary 
thereof. 

If, for any reason, it is impossible to ascertain 
the actual quantity of any kind of material, a 
careful estimate of the same must be made, 
noting the fact on the inventory. 

A separate inventory should be rendered for 
coal and wood. One inventory may embrace 
both; the former being entered first, the other 
afterward, a summary of the two being ap- 
pended. 

Such further classification of the inventory 
may be made as the wants of those in charge 
suggest. Thus, when separate operating accounts 
are kept for rails and ties, it is well to require a 
separate inventory for ties and rails, so that the 
storekeeper may determine the amount of the 
excess or deficit for those items separate from 
other track material. In such cases, the general 
accounting officer should be advised, so that he 
may make the general books of the company 
conform to the facts. 



*I have known tlii^ material of a company to bo divided in 
this manner under thirty-four heads for tlie purpose of l)etter 



satisfyin*^ stockholders and others. 



CHAPTER XXI. 

PRACTICES AND METHODS IN REGARD TO CHARQINQ 
FOR THE TRANSPORTATION OF MATERIAL AND 
EMPLOYES. 

The bulk of the supplies used oy a company 
must be transported by it for a greater or less dis- 
tance over its own line. Very little material is 
delivered at the point where it is required for use. 

The number of miles supplies must be hauled 
will vary. The average will never be the same 
upon any two lines. Consequently the expense 
will never be the same. Circumstances dictate 
the place of purchase. One company will be able 
to buy ties in the neighborhood where needed, 
another will have to buy at a distance; one com- 
pany will be able to procure its fuel along its 
line, another will have to move it further; one 
company will be able to buy lumber and timber 
near where needed, another will have to seek 
them at a distance. 

The supplies of greatest bulk that must be 
transported for a greater or less distance are 
fuel, ballast, rails, ties, machinery, rolling stock 
and material for bridges, buildings, fences, plat- 
forms, etc. 

The quantity of material to be transported de- 
pends somewhat upon its durability. This de- 
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pends upon climate, quality, the use to which it 
is put and the care taken. Poor rails must be 
renewed oftener than those that are good, and a 
track subjected to the wear and tear of a heavy 
traffic must be renewed oftener than a track not 
subjected to such a strain. 

Climate and soil have much to do with durabil- 
ity. Wood will not last as long in a hot climate 
as in a cold climate, and ties embedded in a damp 
soil will require to be renewed more frequently 
than in dry soil. The more frequently the re- 
newal the greater the quantity of supplies to be 
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transported; the greater the expense. The in- 
terest attaching to the subject is heightend by 
the practice of charging for hauling supplies. 

I do not know where it originated. I know, 
however, that while the custom is not general, 
its advocates are sufficiently high in authority 
to have secured its adoption by many important 
pnd well managed lines. The very conservative 
railway commission of Massachusetts (an author- 
ity the railway commissioners of other states de- 
fer to in many things) in 1878 directed that fuel 
and material (except gravel) hauled for a com- 
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pany's use, should be credited to freight earnings 
at fourth class rates and should be charged to the 
proper accounts, and included in the tonnage.* 
A practice having such backing can not be passed 
over lightly. I can only notice its more salient 
features. 

The practical effect of charging for the carriage 
of supplies is to increase the nominal earnings of 
a railroad and to enhance correspondingly the 
price of every article used, thus swelling the ex- 
pense account. The rate charged is incorporated 
at once with the freight receipts of the line, and 
added to the cost of supplies on hand. When the 
supplies are used, the gross cost is charged to the 
account the material is expended upon. But 
until the material is used the supplies appear in 
the accounts as an asset. So that the effect is 
to swell the income and increase the assets by 
a like amount. Thus apparently conferring a 
double bonetit. 

When supplies are used, operating expense and 
other disbursement accounts are debited, and 
thus, finally, tlie gain to income is set off by a 
charge. But the latter, unfortunately, never ap- 
pears in the accounts simultaneously with the 
gain. Months may intervene. 

A company must always keep on hand a large 
quantity of material. Whatever the amount is, 
the local earnings thereon appear as an asset, 
whereas they are really an expense. The accounts 

* Eighth annual report of Board of Railroad Cotninlsiilonere, 

Mass., p. 87. 
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are thus misleading. A fictitious asset, depend- 
ent upon the amount of supplies a company uses, 
the distance they are hauled and the rate 
charged, is made to do duty as so much prop- 
erty, while legitimate operatiag expenses are 
shrunken by a corresponding amount. 

When the earnings of a company are increased 
by charges on its own material, it is necessary to 
swell the tonnage correspondingly. Thus, com- 
mercial operations are magnified and distorted. 
Moreover, if the rate at which material is car- 
ried is fixed at a low price, as in Massachusetts, 
it lessens in the returns the average rate, gener- 
ally, the company receives for doing its paying 
business. Thus further misleading. 

If the practice of charging for the transporta- 
tion of material were universal, the harm would 
be lessened somewhat because generally under- 
stood. Until it becomes general or is abandoned, 
the amounts that thus accrue should be stated 
separately in the returns for the information of 
owners and investors. 

Other objections to the practice suggest them- 
selves. Charging for the carriage of material 
adds to tlie cost of accounting. It magnifies 
details. Thus, material must be weighed at the 
freight house and the charge extended. When 
it reaches its destination the charge can not be 
paid i;i cash as in other cases. Before the ac- 
counts of the agent can be relieved the charge 
must be formally examined and passed upon by 
the accounting oflicers and a voucher made and 
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audited. The earnings upon the material mtist' 
also be systematically followed up and recoided 
at beadquaiiers and at the storehouses, so that 
they may be disposed of when the material is 
finally used. This involves clerical work and 
increases the force, besides adding other ex- 



If the practice of charging for the carriage of 
supplies is to be incorporated in railway prac- 
tice, it is clear that a fixed rate should not be 
charged for all kinds of material. Cost varies. 
Moreover, uniformity is repugnant to established 
practices, and is demoralizing and misleading. 
Charges should be based on the ordinary tariffs 
of a company. They are the product of men 
skilled in the subject. Although crude in many 
respects, they exhibit infinite labor, and are the 
result of acute observation and thought. 

While the transportation problem is a science 
still imperfectly understood, we are suflSciently 
versed in its mysteries to know that an arbitrary 
rate is a commercial impossibility. 

Moreover, if it is right to charge for wood, 
coal, stone, ties, iron, fencing, and other mate- 
rial, as the Massachusetts commissioners sug- 
gest, why should ballast be excepted! The lat- 
ter is an indispensable article and one of great 
impoi-tance, and exceedingly costly to handle. 
Its omission is clearly not justified. Its incorpo- 
ration as earnings with other material, at fourth 
class rates, would quadruple'the receipts of many 
lines. But whatever the increase might be, any (- 
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benefit arising from the practice would be more 
than counterbalanced by increased cost of sta- 
tionery, accounting, etc. It would also still fur- 
ther destroy the relation that operating expenses 
bear to earnings, making the former in many 
cases more than the latter. 

The subject is prolific of suggestions. If it is 
right for a company to charge for transporting 
its material, then it is clearly right to charge for 
the carriage of its Employes. It is not only 
right but necessary. The employe handles the 
supplies; without him they are valueless. 
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Locomotive "Best Friend," A. D, 1830. 

The charge for transporting material is made 
for the purpose of ascertaining outlay at the 
point of use, so that we may know the total 
cost of a structure or thing. 

But if the principle is right, why stop with ma- 
terial? To make the information complete we 
must also include the cost of transporting the 
operative who uses the material. 

To charge foi' the transportation of employes 
would greatly increase passenger receii)ts. It 
wn)uld sw(»ll correspondingly the disbursement 
items affected. 
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The cost of keeping account of the movements 
of operatives and the debits and credits resulting 
therefrom would be considei:able, but not greater 
relatively than for material. The two would war- 
rant the formation of a special bureau of accounts. 

Under a system of charging for supplies and 
operatives, earnings would no longer indicate 
profits or be dependent upon cash collections. 
They would depend upon the quality of a com- 
pany's material, its durability, where it was pur- 
chased, the industry and enterprise exercised in 
moving it from point to point, the number of 
employes and, finally, the celerity with which the 
latter traveled from place to place. All that 
would be necessary when times were dull and 
receipts light, or when it was desirable to exhibit 
large earnings, would be to load half a dozen 
or more trains with operatives or supplies and 
haul them such distance as might be necessary 
to make up the volume required. Such a system 
would be popular with receivers who get a per- 
centage of earnings for their services! 

But seriously, the fictitious element which the 
practice of charging for the transportation of 
supplies and operatives injects into the accounts 
of a railroad renders it unadvisable, even if it 
did not increase expenses. Under it railway re- 
ports would no longer be trustworthy. We 
should ever be in doubt as to what was real, 
what was fictitious; how much of the property 
was bona fide J how much assumed. Our examina- 
tion would resemble our examination of Jupiter 
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— ^we should be forever striving to ascertain how 
much was solid, how much gaseous. 

In many states taxes are based upon gross earn- 
ings; to charge for the transportation of supplies 
and men would add to the embarrassments of 
the subject, a subject already too complicated. 

In conclusion I may say I can not enumerate 
the number and serious character of the objec- 
tions that suggest themselves to me in connec- 
tion with the practice of charging for transport- 
ing supplies and men. I have said enough, how- 
ever, to cause those who are interested to give 
the matter careful investigation before coming 
to a final decision regarding it. 

What I have said, however, it should be under- 
stood, does not apply to construction material, or 
men engaged upon construction work. In the 
opening of new lines and for additions, equip- 
ment and work properly coming under the head 
of construction, it is important that the whole cost 
should be known. Hence, it is not only proper 
but necessary that a charge should be made for 
material and men carried in connection therewith. 

Operating expenses are of an evanescent na- 
ture. Construction is something permanent. 
Upon the latter owners are entitled to a return 
forever. Hence the necessity of knowing the 
full amount. Other reasons suggest themselves 
why it is desirable that the exact cost of con- 
struction w^ork should be known. However, each 
company should, I tliink, be left free to act in 
the matter as it thinks fit. 



CHAPTER XXII. 

INFINITE NUMBER OF ARTICLES USED BY RAILWAYS — 
ECONOMICAL VERSUS EXTRAVAGANT GOODS. 

A description of the articles consumed in the 
operations of a railway would embrace substan- 
tially every class of material known to the world 
of trade. This statement will seem like an ex- 
aggeration to those who are accustomed to look 
upon the track and completed train as embracing 
practically all there is of a property. It is, how- 
ever, substantially true. 

Many of our railroad companies are large 
manufacturers. They purchase the raw material 
in the market, and use it as they require. Thus 
they procure copper and tin in ingots, and from 
these make the brass journal bearing used upon 
their engiij^s and cars. From the scrap collected 
along the line, or purchased in the market, they 
manufacture axles for cars. The articles of tin- 
ware used by them they are frequently able to 
manufacture at a profit over dealers' prices. 
Many 6f the fixtures and much of the furniture 
used in their ofiSces and buildings they manu- 
facture. 

Some companies construct and furnish their 
own buildings, build their own equipment, repair 
the rails in their tracks and manufacture the car 

(8IB) 
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wheels and castings they require. They make 
and erect their own bridges, mine their own coal, 
cut their own wood, build their own fences, con- 
struct their own telegraph lines, manufacture 
their own paints and in fact perform all the func- 
tions of manufacturers on a varied and extended 
scale. 

The repair and maintenance of railway prop- 
erty require constant outlay. Everything be- 
longing to a railway company deteriorates unless 
carefully looked after. Many companies, while 
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Locomotive " Old Ironsides," A. D. 18o2. 

they are unable or deem it inexpedient to enter 
the field as manufacturers, nevertheless perform 
the work of repairing and maintaining their 
property. Thus, while they will not construct a 
locomotive, yet when once it is their possession, 
they attend to its preservation and renewal. 

Supplies are required by railways for three 
purposes, construction, maintenance and current 
operations. It is impossible to enumerate the 
articles. They embrace every species of mate- 
rial, from building stock to the ink used in tran- 
scribing the accounts. 
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All the articles of merchandise thatfindaplace 
in warehouses or on the counters of our stores 
are more or less in demand by railroads. Their 
purchase interests all kinds of producers; every 
species of industry. The jeweler finds in rail- 
way companies consumers f or his chronometera.* 
Each station and ticket ofBce must be supplied 
with accurate timepieces. Jewelers discover in 
employes trustworthy and never failing cus- 
tomers for their watches. The vendora of dia- 
monds find in railroad companies a market for 
their wares.f They are also steady and profit- 
able customers of the gold beater.J A railway 
is a lai^e consumer of silver and nickle, which it 
uses for plating lamps, window and door fasten- 
ings and the interior decoration of its ears. It 
uses bronze for gilding in its ofBces and upon its 
equipment. Its l)ells, car and switch locks, steam 
fittings and journal bearings are made of brass. 
It uses copper for the manufacture of flues and 
injector pipes. 

It uses great quantities of tin for solder and the 
construction of buildings, rolling stock, oil reser- 
voirs, cans and lamps. 

It buys lead in pig, in sheets, in pipes, and ceruse. 

It consumes babbit metal, and requires, in its 
operations, cadmium, zinc, mercury and platinum. 

* These are used [or reflating the watches of conduvtoro, 
ageDts and othern. 

t They are used by ^lazlere, mtnere, etc. 

I The Kolil i" used In orDamenting the panels and headlin[ntfH 
of piiRH«^nger coaihee, in lettering and eparlngly in adorning the 
company's offices. 
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Its track is made of steel and iron. They.E^lso 
form an important element in the construction- 
and maintenance of locomotive boilers, cross- 
heads, tires, crankpins, smokestacks and tender 
springs, bridges, track connections, frogs, tools 
and other implements. 

The number of articles in which steel and iron 
enter is as great, proportionately, upon a railroad, 
as in other enterprises. They outrank all other 
kinds of metal. A railway is a liberal purchaser 
of merchant iron and steel. It uses these metals 
in connection with wheels for locomotives and, 
cars, steam cylinders, steam chests, furnace: 
grates, brake shoes, drawbars, switches, bridges, 
trestles, axles, bolts, shafting, turntables, trucks, 
engine boilers, tanks, flues, smokestacks, stoves, 
pipes, and other objects. 

In attempting to enumerate the articles used 
by a railroad, we find the most considerable 
number under the head of hardware. Its use 
for this class of material embraces substantially 
all the articles . to be found in stores devoted to 
the salp ,of such goods. Under this head are 
many curious things; thus, railways use over one 
hundred different kinds of files, each having a sepa- 
rate designation and purpose in the economy of 
shop work. They use over four hundred different 
kinds of screws, one hundred and fifty different 
kinds of rivets, seventy-five different kinds of 
augers, a like number of locks, a hundred differ- 
ent kinds of bolts, and so on. 

Under the head of hardware railways use pitch-.) 
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forks, garden rakes, spirit levels, cloaet hooks, oil 
stones, piucers, matchsafes, nails, spikes, files, 
keys, hooks, axes, anvils, hinges, bolts, tools for 
carpenters and machinists, springs, trimmings 
for houses and cars, grindstones, handles, and all 
the multitudinous articles to be found in a hard- 
ware shop. 

Turning to another branch of the service, a 
railroad requires- wagoSfr aid horses for the active 
and economical conduct of its business. The dis- 
bursements on this account are exceedingly 
varied, extending from an ordinary cart-, to a 
closed carriage, and in-volving, directly or- Inci- 
dentally, all the paraphernalia of the wagoh and 
harness maker. 

A railway company uses eversrthing that a sta- 
tioner has tor sale — journals, ledgers, letter- 
presses, paper, blanks, forms, pencils, pens, inks, 
erasers, weights, and other articles of the count- 
ing house. 

It requires for its engineering corps transits, 
levels, compasses, drafting instruments, chains, 
tape lines, leveling rods, ruling pens, barometers, 
stencils, and the accessories thereto. Its labo- 
ratory contains every useful scientific appliance. 

The disbursements of a railway are not con- 
fined to articles of plebeian use. Coaches and 
sleeping cars glisten with rosewood and walnut; 
they are adorned with resplendent mirrors, rich 
upholstery and brilliant curtains of satin and 
gold. Rare Indian rugs and costly carpets cover 
their floors. In the offices and waiting rooms 
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and upon the common cars are furnishings but 
little less costly. 

The varied necessities of railroads make them 
liberal patrons of dry goods and jobbing houses; 
thus, they require cloths and linens of various 
kinds in the manufacture of bedding, car cushions, 
linings, curtains and for other uses. 

They use wood in vast quantities. No other 
enterprise compares with them in this. Many 
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great companies still use wood on their locomo- 
tives. Until the introduction of metul structures, 

fences in Mie United Shites were constructed 
uliolly of wood. Their ties iire still manufact- 
ured almost wholly of wood. Their buildings 
and other stnictiires are also ronstructed largely 
of the same nniteiial. 

In .some instaiirrs little regard is ]>aid to the 
quality of the niiiterial |mn-liajsed. Thus, light 
and soft woods are sought, in preference to those 



PURCHASE, CARE AKD USE OF MATERIAL. 851 

of a more durable character, not because they 
are more economical, but because they can be 
bought for less. 

All the higher grades of wood are used by a 
railroad: oak for frames and sills; rosewood, 
walnut, maple and cherry for the interior of 
cars, coaches and offices; hickory for the han- 
dles of tools; ash for track gauges, and so on. 

Railways vie with the merchant marine in the 
purchase of hemp, manilla and wire rope for 
their depots, shops, trains and wrecking cars. 

They are vast consumers of oil for lubricating 
and cleaning their equipment and machinery; 
for mixing their paints and for lighting purposes. 

They use glue and other adhesives in connec- 
tion with their equipment, buildings and furni- 
ture. 

They require for cleansing and polishing, em- 
ery, emery cloth, emery wheels, kriolite, oils, 
acids, waste and other substances. 

They use rubber for air brakes, steam heating 
purposes and many other purposes. 

They are consumers of stone, brick, lime, ce- 
ment and asphaltum. 

Their hotel cars, eating houses and lunch 
rooms require for their operation all the varied 
necessities of a public house; they need the fur- 
niture peculiar to hotels and restaurants. They 
must be stocked with tobacco and cigars, and 
with native and foreign wines; tender and juicy 
meats; rare game; rich sauces; pungent spices; 
salmon from the Columbia; blue fish from the 
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great South Bay; trout* from the cold waters of 
Mackinaw; breadstuffs; succulent vegetables and 
delicate fruits. 

Ih^ thfe Operiation of the telegraph, telephone 
and other electrical appliances, railroads con- 
sunie large quantities of material peculiar to 
these undertakings; plain anci insulated wires; 
poles upon which to string them; cables; vitriol; 
acids; mercury; platinum; zinc; magnets; re- 
lays; sounders; registers; insulators; switches, 
and so on. 

The successful and economical operation of a 
railroad requires it to make use of every appli- 
ance whereby time and expense may be saved. 
Thus, it employs the telegraph, telephone, papy- 
Tograph, electric pen, hektograph, lithogram, 
typewriter, etc. It uses the best machinery; 
the latest appliances. 

For the working of its quarries and mines it 
requires the tools and appliances peculiar to 
such industries; also powder, nitroglycerine, and 
other explosives employed. 

For the protection of its pay cars and officers 
it possesses the most approved pattern of fire- 
arms and explosives. 

In preserving and adorning its buildings, 
bridges and equipment, and in connection with 
its signals, 'machinery and tools, it is a constant 
consumer of all kinds of paints, oils, varnishes, 
and like substances. 

• In Connection with the construction, repair 
and maintenance of its furniture, bedding, car- 
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pets, matting, cushions, curtains, etc., it requires 
needles, thread, thimbles, beeswax, hooks and 
eyes, pins, buttons, etc. It keeps in its store- 
houses photographic appliances, fans^ silver pearl 
rouge, rat poison, washing powder, sulphur, soap, 
toweling, mirrors, dust pans, mouse traps, black 
manganese, molasses, torpedoes, stove polish, 
salt, candles, nippers, bung borers, garden rakes, 
hoes, porcelain wash bowls, wheat, bran, mops, 
brooms, baskets, sprinkling cans, calfskin, web- 
bing, gimp, curled hair, napkins, blankets, mat- 
tresses, table cloths, counterpanes, tea, coffee, 
sugar, beans, rags, slates, slate pencils, candles, 
filters, fire extinguishers, bunting, canton flannel, 
prepared chalk, soda, sal ammoniac, sieves, cha- 
mois skins, libraries, Bible racks, pumice stone, 
cotton cloth, carpet tacks, antimony, plumbago, 
rotten stone, tripoli, mica, seagrass lines, wind- 
mills, tents, maps, atlases, directories, counterfeit 
detectors, mail bags, carpet sacks, trunks, and 
many other things that no one would expect to 
find. 

It is apparent from the foregoing that the ma- 
terial of a railway comprehends an infinite num- 
ber of things. I have not attempted to enumer- 
ate them; merely to point out some of the more 
varied and prominent articles by way of illus- 
tration. 



CHAPTER XXIII. 

PERMANENT MATERIAL AND STRUCTURES — INCIDENTS 
OF RAILWAY LIFE AND EXPERIENCE. 

Much of the material used in the construction 
of railways is indestructible. Ages hence it will 
be found in its present shape. This is especially 
so in regard to the foundations of bridges and 
buildings; also with more or less of the roadway. 
These are the features that have come down to 
us from antiquity; have preserved to us the 
methods of the ancients. Thus, the highways 
constructed by Rome in the plenitude of her 
power remain today substantially as she built 
them. This is true also of the foundations of 
many of her great structures. But the mag- 
nificent tombs, rich in marble and statuary, 
wherein she laid her dead, have long since been 
torn down and rifled. The palaces where her 
people lived, the temples in which they wor- 
shipped, her public buildings and playhouses 
have crumbled into dust. The monuments 
erected by her in commemoration of her 
triumphs, and intended to carry down to the 
latest generations of mankind the story of her 
greatness, lie broken and discolored beneath the 
accumulated debris. History recalls her mag- 
nificence, her wealth and barbaric splendor. But 

(SM> 
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her highways alone remain to tell their own 
story. Along these we may yet trace the march 
of her armies, the route of the vast caravans 
that supplied her with food.* 

The great roads of antiquity are no longer 
things of current use. Once the focus of bust- 
ling life and commercial activity, they have 
shrunken into cow paths and grass grown 
avenues — the play grounds of children. They 
no longer possess more than a neighborhood im- 
portance. In their place we have the railway; 
the creature of today, permeating every nook 
and crevice of industry and profit, it wraps the 
globe in its iron embrace. 

Two thousand years from now, when the rail- 
way has, in its turn, given place to something 
better, or when in the evolutions of time, civil- 
ization has again lapsed into barbarism, the 
habitant of that distant day will view with 
wonder and awe the countless roadways and 
viaducts of the nineteenth century. He will 
trace these arteries of civilization in every quar- 
ter of the globe and in every field, over deep 
morasses, across trackless deserts, through im- 



*The fiiinoiis Appian Way Is Imried by the acoiiranlated dust 
of a^es, some feet under «;roiind. Portions of it have been 
opened and exposed to view. It was paved with liard trap or 
porphyritic rocks of irre^^ular or accidental dimensions; they 
have a Hat surface and looked like and may have l)een cracked 
boulders from the bed of the Tiber. Some of them were more 
than a foot in diameter. These were laid first and the inter- 
stices were filled in with smaller stones, so that the joiuts were 
broken in all directions. 
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penetrable jungles, darkened tunnels and rugged 
canons, by pathways cut in the solid rock; over 
foaming torrents and towering mountains. He 
will find no spot too high, no place too deep, no 
chasm too wide. 

The railroads that lie like countless seams 
upon the face of the earth, with each year's use 
take deeper root, become with each succeeding 
train more indissolubly blended.- Who can fore- 
tell their future, who estimate their effect upon 
mankind? Radiating like scienti Rations of 
light, they promise to become general in pres- 
ence and usefulness. 

We cannot compare the few great highways of 
Rome with the railroads of today. The former 
were indestructible. Ours promise to become 
equally so. Rome built of imperishable stone. 
Our process is more simple, more economical. 
We force the material we need, by slow and im- 
perceptible processes, deep into the earth, piling 
broken rock and enduring gravel layer upon 
layer until a roadbed is secured, dry, elastic and 
indestructible. 

The process is interesting. 

An embankment is first thrown up. The in- 
equality of the ground sometimes requires that it 
should be higher, sometimes lower. In a flat 
country it is only a few inches in height. It an- 
swers several purposes; it drains the track; ad- 
mits of easy gradients, a level surface and holds 
the tie in place. Upon this embankment the 
sleepers are laid. Upon them the rails are placed. 
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To secure requisite firmness, the ties are im- 
bedded in the ballast. Now, common soil, rich 
in productive capacity, is too compact to make 
a good roadbed. It is not suflBciently porous. It 
retains moisture. It holds the tie as in a basin. 
The impingment of the train causes the sur- 
face of this basin to harden. Water lies in it as 
in a cup. The tie absorbs the water and, absorb- 
ing it, rots. But what is quite as important, 
the track is heavy; its cohesiveness is quickly 
destroyed. It does not possess suflBcient power 
to withstand the weight of the tiain, and so is 
swallowed up as in a bed of quicksand. The 
defect is fatal, except upon roads little used. To 
obviate it, broken stone, coarse gravel, cinders, 
even sand, are employed to buoy up and bal- 
last the track. It is spread in layers over the 
whole surface of the roadbed. It slopes outward 
from the center, where it sometimes reaches two 
or three inches above the tie. It is forced under- 
neath and about the tie. For this purpose thin, 
wedge shaped tamping bars made of iron or steel 
are used. The water quickly filters through the 
ballast, leaving the track dry, compact, elastic. 
But while this is important, it is quite as impor- 
tant that the bed upon which tlie ballast rests 
should also lie freed from water. To permit this 
the embankment upon which the ballast is placed 
is so high that the water seeps out at the sides 
and is carried avvav in ditches or drains. 

The ballast I have described possesses little 
more elasticity than common black soil or loam. 
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but it is not so compact. Broken stone, perhaps, 
makes the best ballast. Next comes coarse 
gravel and cinders. Fine gravel and sand do not 
possess suflBcient body to hold the ties; moreover, 
they create dust. This dust envelopes the loco- 
motive, fills the cars, permeates the machinery, 
and finds its way into the journal bearings of the 
train, cutting and destroying them like millions 
of revolving diamonds. 

The action of frost upon a track is peculiar. 
When the ground freezes, the roadbed and its 
adjuncts are forced upward. Not uniformly, but 
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in some places more than in others. When the 
frost disappears, the bed recedes, but as it recedes 
the ties become loosened and remain nearer the 
surface. The track is irregular. To remedy these 
defects it is necessary from time to time to add 
new ballast, to tamp it around the tie and level 
the surface as in the first instance. A roadbed thus 
constructed becomes in time practically imper- 
vious to water and so raised above the surround- 
ing earth as to be quickly drained. There being 
nothing to freeze, it is not affected by frost. 

Such a track is as indestructible as the earth 
in which it is imbedded, and so long as the world 
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revolves, and the action of heat and cold are the 
same as today, it will remain an imperishable 
monument of our time. 

Everything connected with railroads is still in 
process of evolution. Early experience gave 
slight indication of their perfected methods and 
universal use.* 

The discoveries of today in railway appliances 
are discarded tomorrow. Such is our progress. 

The principles governing the business of rail- 
roads are only beginning to be generally under- 
stood. The laws of political economy, when ap- 
plied to their affairs, have been looked upon as 
encroachments, and necessary police regulations 
have been viewed with suspicion. Classes have 
sought to confiscate their rights under guise of 
regulating their affairs, while adroit politicians 
have made them the stepping stone to ambitions 
purely personal. 

The creation of yesterday, railroads possess 
neither history nor prestige. A necessity to the 

* Thus, to cite a few instances araon^ many, the first railroad 
of South Carolina ran only one train a day. At other times the 
engineer, upon application, made excursions into the country for 
a consideration. Among its regulations was one that dogs might 
be admitted to passenger cars if travelers did not object; another 
that firearms should 1h3 dischiirged before the per8on carrying 
them entered the cars; another that no way bill should be made 
for less than six and one-half cents. The doors of freight cars 
were in the end. One day the boiler exploded because of the fire- 
man holding down the valve to prevent annoyance from escaping 
stciim. Afterward a flat car loaded with cotton was placed Ihj- 
tween the passenger cars and the engine to protect the passengers. 
When a train was behind time, the people in the towns were noti- 
fied of its approach by the display of a flag from the church steeple. 
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community, they have been made the plaything 
of legislatures. No traditions endear them to 
the people. Giants in strength, a Liliputian is 
suflicient to hold them in check. The spirit that 
animates them is but little understood. 

The extent of a railway company's power is 
unknown and, like everything unknown, it is 
feared. It was necessary to the accomplishment 
of political ends that this fear should in certain 
sections be cultivated. It turned into hate. Ad- 
venturers made use of it. That their depredations 
have not been more general, we owe to the good 
sense of mankind. 

The beneficent aims which railroads serve will 
in time rescue them from those who seek to use 
them for purposes of political aggrandizement. 

If, as I have shown, a railway is sometimes the 
cause of much unnecessary apprehension, it is 
also sometimes the occasion of much genuine 
pleasure. This is so in the case of those so fortu- 
nate as to participate in its hospitalities. 

What attention can there be more insidious 
than that of a great corporation? It adds much 
to such hospitality that it is of rare occurrence. 
Enjoyments that are seldom participated in are 
held in especial favor. 

Those who have been the guests of railway 
companies never forget its pleasant memories. 
No one, not even a veteran railway manager, can 
wholly withstand the circumstance and pomp of 
a special train. Its delights, its excitement, its 
animation, its social enjoyments, its luxurious 



862 SCIENCE OF RAIL WA YS; 

cars and attentive waiters, are things that do not 
pass from the memory. Long afterward they are 
recalled with delight. We remember every inci- 
dent; the waiting crowds at the stations, as the 
train plunged past with a rush and a roar, that 
made the dead leaves and bits of paper dance and 
skip like boys playing leap frog; the staid old 
switchmen, standing at their posts as the train 
flew by; the sunburnt faces and old fashioned 
costumes of the trackmen; the bustle of train- 
men, waiting on the sidings, the engineer leaning 
out of his cab, the fireman standing by, the con- 
ductor signaling to go ahead, the trains slowly 
pulling out as we disappear in the distance. Nor 
do we forget the officials on board. They were, 
in all things, attentive and kind. We shall re- 
member forever the look of settled gloom with 
which some of them regarded the track from the 
rear car; how intently they gazed backward at 
the bridges, as if they expected to see them de- 
tach themselves from their fastenings and set 
out in hot pursuit of the flying train. Again we 
watch them as they point with languid interest 
at the growing crops; hear them talk in mono- 
syllables of the coming avalanche of business. 
This anticipated crash, we remember, caused them 
to shrug their shoulders, to laugh lightly, as if it 
were more than probable that they would be 
crushed under its weight. We remember the 
look of settled melancholy upon the faces of 
some as they passed through the cars, a look of 
responsibility that hinted darkly at impending 
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dangers; a look such as an old captain might 
wear upon a stormy night on some unknown 
coast. We remember the many secret confer- 
ences they held in unfrequented parts of the car; 
the reams of paper that were consumed in com- 
munications afterward destroyed; the mysterious 
communications a junior oflBcial wildly flung from 
the train as stations were reached and passed. 
We remember the abruptness with which certain 
officials addressed those subordinate to them, and 
how deferentially they approached those above 
them. We remember the careworn expression 
and look of anxiety upon the faces of the younger 
officers, as if they would like to get away from 
their superiors for awhile and have a quiet time 
in the baggage car. And the conductor! He 
whom we had all our lives seen coming and going 
with stately freedom, where was he? We found 
him, toward night, in a disheveled condition, on 
the engine, talking in a disjointed way with the 
engineer. More fortunate than the youngsters on 
board, he had a place of refuge. The incidents 
were many and varied. I remember particularly 
that whenever we stopped to take fuel or water, 
one high official, with large hands and' legs of 
great strength and thickness, rushed wildly into 
the depot, looked hastily around with clouded 
brow and lowering eye, and then as hurriedly re- 
turned to the train. Other officials meanwhile 
carefully scanned the waterhouse and fuel sheds 
as if they thought seriously of taking them down 
then and there. 
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We cannot tell half the many delightful things 
we saw. But we love "to remember them and 
grow garrulous over them ou occasion. All of 
us have been upon at least one excursion, or, if 
not, some dear friend, more fortunate than we, 
has described its every detail, not forgetting what 
the great oflScials said to him, and what he said 
in reply. 

One of the notable things connected with a 
railroad is its business car. This vehicle is at 
once a drawing room, boudoir, dining room and 
kitchen — a domestic establishment on wheels. It 
is a necessity on every railway. It is the man- 
ager's home. He spends weeks at a time on the 
road looking after business and inspecting the 
property. To the world at large these journeys 
are delightful excursions, but to him they are 
dull and uneventful. However, certain state at- 
tends them. The progress is swift or slow, direct 
or circumscribed, as circumstances require. They 
are restful. After weeks of dull, monotonous 
office work the pure air and quiet of the country 
are invigorating. The usefulness of railway man- 
agers is greatly prolonged by these journeys. 
Their business car is their fortress. In it they 
escape the importunities of the greedy and the 
drudgery of detail. It is as snug and cozy as a 
lady's l)oudoir. Its easy chairs suggest comfort 
and a good cigar after dinner. A cozy table in 
the center hints at whist, when the car is whirl- 
ing through the country, or is laid up for the 
night in some quiet town. Railway managers do 
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not travel alone; they go in groups. Each in- 
quires into the needs of his department. In this 
way they are kept advised of the wants of pa- 
trons and the needs of the company. After a trip 
they return to their desks refreshed; many im- 
portant matters have been attended to; business 
has been accelerated; they have become better 
acquainted with the property, and their ability 
to work has been increased by what they have 
seen and heard. 
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" Construction Material 319 

Material 189,184,185, 304 

~ Satcguarda Surrounding 183 

Ireland, Carriage In^IUuttrationt 160, 154, 176 

Iron, Bar, l^torage of 193 

" Eariy Use of 42 

" Flnlslied, Protection of 101 

" Sheet, Storage of 193 

■■ Storage of 99, 100 

■* Use of, by Railways 347 

Japan, Carriage Iti^niustrationa 38, 70, 84, 80, 146 

Jelalabad, Carriage M—ninttratfon 78 

.ley poor. Carriage In — lUugiraliou 112 

Jove 68 

Laboratories, Use of 186, 187, 188 

Ijirty iioiUya—Illttitration 144 

Lamps, Filling 318 

Lanil System, Aryans' 43 

Language, Aryan 16, 17 

Dlirerentiation of 31 

Evolution of 19, 20 

Lanterns, Filling 218 

I.Apland. Carriage In— /Jlwfralfoii* 72, 216 

Leud.I'Rcof. by Railways 347 

Leakage. Ollx, Prevention of 213 

Leuctra. Battle of 49 

Libyan Carriage — niugtration 38 

Lima. Carrlafipe in— /Jhw(r<tt<OK 183 

Linen. Inventorying 318 

Liquids, Storage of. 193 

Lisbon, Carriage In — ntvstration 68 

l^ocks. Number of Kinds Used by RUIways 348 

Locomotive, A, D. 1604— fllMfritfon 369 

- Best Friend," A. D. 1830— JHM(ro«o» 343 

" Engllah Switcb, A. D. 1S40— AJwtnitfoN 360 
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Locomotive, German, A. D. 1860 — Illustration 354 

"Oldlronsidea/'A. D. 1832 346 

"Puffing BiUy;' A. D. ISl^^ Illustration 338 

Locomotives, Tools on 265 

liUbricants. Use of 99, 221 

Lumber. (See also " Timber.") 

** Buying 119 

** Storage of 194 

" Storing 99 

Machinery, Wiping 99 

Madeira, Carriage in — Illustration 126 

Madras, Carriage in-- Illustration 140 

Maggiore, Lake, Carriage on— Illustration 259 

Management, Acquisition of Supplies by 126 

Manager's Car 364 

Man, Evolution of 20 

** Neolithic, Habits of 16 

" Prehistoric 14, 16, 18, 24 

*' Primeval, Relation of, to Animals 23 

Manilla, Carriage off— Illustration 268 

Mantinea, Battle of 49 

Manufacturers, Contracts With 169 

** Railways as 225 

Manufacturing, Cost of 232,234, 235 

** Destruction of Material in 234 

" Material 200 

" " Accounting for 234 

" Railways 225 

Marathon, Battle of 48 

Markets, Establishment of 41 

** Observation of 119, 125, 126 

Massachusetts Railway Commission 338 

Material. (See also "Supplies.'") 

" Accepting 177 

" Accounting for 105 

** Accumulating Stock of 155 

" Amount Kept in Store 130 

" Amount Neoegsary to Keep on Hand 87 

*' Appliances for Handling 194 

" Bridge, Storage of 316 

Buying 101 

'* Buying Advantageously 117 

Cafe of 1 09, 196 

Changes in 159 

Charging 105, 107, 136. 303 

(Comparisons of 186 

Concentration of 195 

Construction 210, 315 

Charges for Transporting 344 

Forwarding 319 
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H«terl&l, CoDBtnictloD, InepeottnK 31S 

' " iDTentoriesot 334 

" ~ Orders for 318 

Shipping 319,320 

" Defective 176 

" Defective Metboda of Handling 89 

" DisbuFBintE 163, 297, 299,300, 301, 302 

" Diversity of Pnctlce In Bej^rd to 102 

" ■* of. Used by RailwRya 345 

~ Examination of, by OhemlBta 169 

Facilities for HandllnR 101 

- Guarding 191 

" HandiinfF — Proeresa Made In 9S 

" How it Should be Considered 80 

*' Importance of Economical Use of 98 

" Inspecting 103, 179 

Inspection of Stocks of IH 

" in Transit— In ventorylng 336 

" Inventories of 161 



Manufactured— BequlaltloDB for 1S7, 168 

Manufacturing 200 

" — Accounting for 234 

Harlcing for Identification 177 

" Inventorying 334 

Methods for Handling 101 

of Oaring for 81, 92 

Necessity of Promptness In Furnishing 103 

Not up to Contract 170 

Old 186 

" (See also "Scrap.") 

" Storage of 98 

Ordering 130,131, 166, 168 

by Telegraph 163 

Orders for TransTer of 168 

Paying for 117, 168 

Permanent 346 

Practices In England Regarding . . 



Purchase of 108, 162, 163, 168 

Quality of 168 

Questions That Surround 106 



Receipt of, at Points Away from Storehousea 184 

Received, Accounting for 181 

Repair 910 
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Material, Requisitions for Purchase of 157 

Road— < 'are of 203 

•* ** — Useof 203 

** Rules Governing Disbursement of . .« 297 

*»' ^ ** Storageof 297 

" Safety of 301 

** Samples of 176 

•* Scrutinizing Orders for 299 

•* Selection of 131 

•* Shipping. 304 

* Staple— Purchase of 120 

* Stock of 168, 197 

* Storage of 191 

•* Storing— Effect of Improper Methods of 97 

•* Surplus 135, 198, 209 

•* Switch— Storage of 316 

^ Time for Enforcing Economy in Supply of 151 

** Track 203 

•* Transfer of. Between Storehouses 177 

•* Unloading 177 

** Unused 163 

** Use of 99 

" SuWtitutes'for ^'.'!!*.!!!!!*.!'.'.'.!!!.'.'.'.'!!.*.*.'.* ik 

Mercury, Use of, by Railways 347 

Metals, Early Use of 42 

Mexico, Conquest of 47 

Use of Wood in 277 

Migna Looshai, Carriage on the — Frontispiece, 

Money, Origin of 41, 42, 43 

Mongolia, Carriage in — Illustratitm 134 

Morocco, Carriage in — Illustrations 148, 156 

Mountains, Effect of, on Early Transportation 44 

Mycene 63 

My(»nean Age 55 

Names, Family — Importance Attached to 28 

*^ Technical— Use of, in Ordering Material 131 

Xatal, Carriage in — Illustration 13S 

Needle, The First 26 

Nepaul, (.'arriage in — Illustration 104 

Newfoundland, Carriage \n—Wustration 208 

New Ouinea, Carriage in — Illustration '. 230 

Nickle, Use of, by Railways 347 

Nineveh, Carriage in — Illustration 22 

Oar, Evolution of 11, 12 

Odyssey, Reference to Carriers in the 9 

Omces, Orders for Supplies Used at 137 

Oil Cups, Setting 90 

** Droppings, Utilization of 99 

•* Houses 223 

•* Inferior— Effect Of 173 
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Oil, storage of 218 

" Use of, In Stariiu^^ Fires 99 

Oils, Care of 211 

** Cost of 213 

" Disbursing 216 

** Exhibits of 216 

-* Heating 224 

** Inspection of 211, 218 

" Manufactureof 219 

** SavinginUse of 213 

** Stoi^k of 213 

" Storage of 198, 213, 223 

^ Testsof 218, 221 

** Unloading 213 

" Use of 99, 211, 213, 214, 216, 290 

Olympia, Games at 47 

Order Books, Material 168 

Orders. (See also "Requisitions/') 

** Material — Construction 319 

^ — CuttingDown 142 

»• ** Details of , •....• 163 

'* —Different Methods of Giving!.'!!..!.'.*'. 64 

" —Difference of- From Requisitions 165 

** " —Examination of 307 

** ** —Excessive— Effect of 137 

** ** — FiUing 168, 297, 299 

" —Foremen's 137, 163 

" —Limitation of 301 

*' " —Notations on 164 

*' • ** — Xurabering 168 

" —Preservation of 164 

'' —Principles Governing 146 

" —Pruning 139 

— Rules Governing 145, 165 

— Supervision of 140, 141 

" *' —Tools 264 

" * —Writing 297 

Owners, Railway— Rights of 83 

Ox, Use of — by Aryans as a C'arrier 45 

Packs, Transfer From Man to Brutes 10 

Paint, Storage of 194 

Paints, Comparing 186 

Palestine, Carriage in — Illustration 190 

Palmyra, Carriage Xn^IHuatration 108 

Papers, Old 248 

Parthians, Horses of 49 

Passes, Granting — to Employes 242 

Patroclus *. . 57 

Patterns, ( 'hanges in 159 

*^ Manuiacturing 226 

26 
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Patterns, Storage of 194 

Pefi^asus 47 

Pekln, Carriage in — Illustration 199 

Penelope 9 

Pericles 65 

Persia, Carriage in — Illustration 100 

Peru, Carriage in — Illustration 196 

Philip of Macedon 49 

Philoetus 9 

Phoenicia, Carriage in — Illustration 224 

Piedmont, Carriage in — Illustration 124 

Platinum, Use of— by Railways 347 

Polynesia, Carriers of 12 

Portugal, Carriage in — Illustration 120 

*' —18th Century— /Z/ttsirafion 326 

Poverty. Relation of — to Property 71 

. Powders, {Storage of 194 

Power, Arbitrary — Effect of Exercise of 133 

Priam, Palace of 64 

Printing. (See '' Stationery.'') 

Prize Fights, Ancient 57 

Promptness, Necessity of— in Merchants 121 

Property, Aryans' Recognition of 36 

" (See "Material," also " Supplies.'') 

" Railway— Rights of 83 

" '• —What it Represents 76, 82 

" Relation of— to Poverty 71 

Purchasing Agent, Requisites in 116 

'' " Status of 102 

" Material 117 

Radicalism, Effect of .* : . 72 

Railroads, First— Defective Plans of 191 

Rai)8. 1 iiventories of 327 

" Purchase of 120, 129, 164 

" Shipping 317 

'" Storage of 316 

liuilway, First — in South Carolina 360 

Knowiedtre 61 

iMothods 61 

RailwHVH, Ktfci't of Public Opinion on 361 

" " ilosi)itality of 361 

Perniaiioiit ( liaracter of 356 

Waste on 2-43 

Receipts. Fuel 294, 296 

Rcoelvin«^ Material 171 

Record Book for Suj)plie8 168 

ReIi>i:ion. Be^innin*;s of 30 

Evolution of 32 

Repairs, Requisitions for 170 

Reports, Material. (See "Returns.") 






INDEX. 81 

RequlsltlODB. (See also " Ortlere.") 

AlteratloflB In I 

Approval of 147, 1 

" Cani.*IJiug 1 

" Certlficatiou of I 

" Changing 1 

CouDlerslgninK 13ft, 1 

" Details Affecting 1 53, 1 

** Difference of, from Orders 1 

" - - Prnotiee Regarding 127,1 

DlBcretlon Uaeil In Filling 1 

" Effect of Delay lu Filling 1 

" Examining IJO. 1 

" Form of 1 

Filling 1 

" for Brasses 2 

" for Hotel Supplies 1 

* for Posts 1 

for Kailo 1 

* for Hepalrs 1 

" for Ties 1 

•* for Timber 1 

* for Sutlonery 1 

Fuel ]. 

" Honoring 147, 1 

Making 1 

" Kuiubering !■ 

OH 3 

" Passing Upon 1 

" Preservation of I' 

" PriiidploB Governing 1 

R.-,-.miBof f 1 

" Rules Ooverning 146, 1. 

Slening IS.-i, 1 

Timesfor Making 129. 1 

Tool 3 

Returns. Material li 

" —Filing 1. 

Rhine, Carriage on the— /Iluf ration 2 

Rituals. Origin of 

Rivets. ?iuml«r of Kinds I'sed by Railways 3 

Roadlied. Construi'tlon of 3 

Rome. Ancient — Curriagn in — IUvxtrntiona 30, > 

Rome, i;arriagein— fliustraei'on i 

Rome. HlghwuvB of 3 

Roundhousen, Tools lo 3i 

Budder, Invention of 

Bule«, Different Methods of Formulating ' 

■ Rural Carrier — IllvxtratiO} i 

Bnula, Carriage In— iI{«*(ra(foiM 60, IH, I 
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Sails, First Use of 12 

Samples of Material 176 

Samples, Solicitation of 169 

Saving, Effei^t of Habit of 77. 79 

Saxony, Carriage in — Illustration 322 

** ^ A. D. IbS^^ Illustration 174 

Schliemann, Dr 56 

Scrap, Accounting for 261 

" Assorting 195, 243 

** Careof 243 

•* Classes of 243 

** Classifying 243, 245, 247 

** Collection of 243 

" Examining 243 

** Final Disposition of 169 

" Inventories of 336 

" Lossof 246 

** Orders for Transfer of 159 

" Sale of 249 

" Shipping 251 

" Transferring 251 

" Use of 168 

" Utility of 243 

Screws, Number of Kinds Used by Railways 348 

Scythians, Horses of 49 

Seasons, Early Division of 38 

Sections, Track — Supplies of 207 

Servia, Carriage in — Illustration 66 

Shafts, Ancient Egyptian — Illustration 18 

Sheds, Utilization of 194 

Shelves, Arrangement of 194 

Ships, Ancient Grecian 69 

Shopping, Practice of 119, 121 

Shops ... 232 

Bad Arrangement of 93 

** Construction of 93 

*' Restriction of Number of ' 231 

Repair 191, 232 

Scrap Accumulations at 246 

" Storage of Tools at 276 

Sluimiro-Accades, Religion of 30, 31 

Siberia, Carriage in — Illustrations 212, 302 

Sidings, Construction of— for Supply Depots 317 

Silver, Early Use of 42 

" Use of, by Railways 347 

Sitang River, Carriage on the — nixistration 262 

Sled, the First 11 

South Carolina, First R'iilway in 360 

South Sea Islands, Carriage in ihe—IUustratum 290 

Spikes, Care of 99 
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Spoke, Ancient E^fTptlan— /ftiMtroffon 12 

" iDtrorluutfon of 11 

Stationer, Duties ol 166, ]UG 

Stationery, Buyliiz 119 

Care or 306 

HaDdllDK 165 

Ordering 16^ l«i, 308 

" Orders (or liiB 

" Requieltlona for li>6 

Use of, by Employes a^l 

" " BaUways 34» 

StMloDB, Custody of Fuel at 296 

Old Papers at ... 248 

" Orders for Supplies Used at 137 

Supplying with Oil 317 

" Supplies 308 

Steel, Early Use of 43 

" Storage of 99, 100 

" Use of. by Railways 347 

Stock Book, Use of 161 

" Yard Supplies 187 

Store. Amount of Mat«rlal Kept in 130 

Storehouse, General 127, 303 

" " Supplies at 167 

Storehouses. Approaches to 196 

*■ Arrangement of 315 

" Coustmction, Closing 334 

" Divisions of 193 

■* Erettion of 901 

" LimitAlioii of 301 

" Local. Supplies at 167 

" Location of. 197 

" Number of 204 

Plans of 192 

" Shop, Kequisitlons for Material for 156 

Storekeeper. (See also "Storekeepers, Ixiodl.") 

Explanation of TlUe 136, 146 

General 127. 1-29 

■* " Duties of 169 

" " inspections by 161 

" " Bequiettions on 157 

" Status of 102 

Storekeepers, i onstrui'tion 318, 319, 321 

" Duties of 123, le8, 198, 199, 300 

" " " Subordiaates of 159 

Local 196. 197 

" " HeqiuHitlons of. 167 

Necessity of 109 

" Qualini'itlons of 126 

Requiredln 109,110 
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Storekeepen, Betponaibllitles of HO 

** Besnlt of Defeotiye Methods of 1S4 

StoreTOonu, Care of 1 M 

** Plane of 19S 

Storee, Sni>]|^y— Constructioii of 98 

Stnictares, rennanent ^ . WS 

Superintendents, Power of, to Order Material 103, 108, 104 

Supervision, Enforoing 161 

Supplies. (See also "" Material."} 

^ Access to 106 

^ Baggage Car, Accounting for. 810 

•* Busmeas * - " 810 

Buying 101 

^ Advantageously 117 

Caboose Car, Accounting for 810 

Capitalization of ^Investments in 88, 87 

Care of 109 

Carpenters% Accounting for 810 

Classifying 171 

Comparisons of Consumption 808 

Concentration of 198 

Constant Additions to 87 

( -onstruction. Way Billing 884 

Dining Car, Accounting for 809 

Disbursing at Night 803 

D 1 versi ty of 87, 846 

Drawing for Current Needs 187 

*^ Room Car, Accounting for 810 

Handling 97 

Inferior, Effect of 178 

Inspecting 171 

Locomotive, Accounting for 810 

losses of 191, 192 

Machinists', Accounting for 810 

Necessity of Promptness in Furnishing 1(^, 131 

Ordering 123, 126. 133, 134, 307, 308 

Paying for 117 

Practices in England Refjarding 189 

Procurement of Ill, 112, 113 

Purchase of 109, 126, 173 

Purpose of..- 346 

Questions that Surround 105 

Railway, Character of 65 

— ( 'harges for Transporting 337 

—Effect of Charging for Carriage of 339 

** on Cost of Construction 67 

—Handling 86 

—Necessity of Handling Scientittcally 185 

— Numl)er of Articles Forming \ 66 

—Relation of Articles to Each Other 66 
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Supplies, BailwAv,— Value of H&ndlfiie SclentlfiL-alljr 86 

—What They Compi^ 67 

" " f - Embrace 8S 

" " - u Reprewnt B8 

Receiving 171 

Reeordg of 133 

" Relation of Cost of. to Operating £xpeiit)e« 101 

" Restriction of 139 

" Shipping 300 

" SleepinK t'*'' — Accounting for 310 

Station— Accounting (or 307, 310 

" " — Careof 30S 

" '• — Dlsburatng 305 

" —Storage of 306 

" Storln){ — KfTect of Improper Uetlioda of 97 

" Supplying Stations with 308 

Track— Care of 203 

" — Ueeof 303 

" Train — Accounting for 307 

■* " — Care of 306 

" " —Disbursing 306 

" " —Storage of. 306 

" Value of, Kept on Hand 87 

Waste of 181 

What They Represent 89 

■* Wreeking Car — Accounting for 310 

Switches. Shipping 317 

Switzerianil, Oarriogeln — Rbittralion 266 

Tanks, Oil 213 

Tanning. >::arlyDtBUOvery of 36 

Tarlary, Carriage In — Illustration 163 

Teheran. Carriage In— n/iufrrtdon 108 

Tenders. Locomotive — Loading -.. .. 99 

Tests, on 218, 221 

" Use of 18.1. 1S7. 188 

Thibet, Carriage \a—IltHatration 116 

Tickets. Fuel 294 

Tlee,Bldsfor 179 

" Inventories of 327 

" Purchase of 120. 129, 164 

" Shipping 317 

*• Storage of 316 

Timber, Ciittlnf 



Inspection of 176 

01(1— Use of 99 

" ' Onlerlng 09 

Storage of 194 

Useof 99 

Time, Early Computation of 33 

Tlmaah, Carriage In— /Ifuitrotfon 103 
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Tin, Use of, by Railways 347 

Tire, Wheel— Ancient Egyptian — Illustration 10 

Tiryns 63 

Titles, Definition of 136 

" Use of 136 

Tombs, Ancient Grecian Kings* 56 

Tools, Accounting for 261, 276 

" Acquisition of 265 

" Broken— Returning 276 

" Car — Accounting for 309 

" Care of 99, ^, 266 

** Construction 204 

Custody of 255 

Disbursing 200, 263, 264, 266, 276 

English Rules Governing 258, 270 

Guarding 260 

Identification of 263 

Inventories of 264 

Loss of 255, 257 

"" Marking 263 

** Not in Use 275 

Old— Returning 276, 276 

Ordering 163 

" Orders for 264 

" Preservation of 255 

" iiecordsof 263 

" Repairing 269 

" Requisitions for 276 

'* Rules Governing 275 

" Section 207 

** Shipping 269 

" Storage of 97, 261, 276 

" Supply Depot for 276 

" Useof 266 

*' Value of, in Hands of Employes 309 

Torches, Filling *. 218 

Trade, Origin of 40 

Track, (.'onstruction of 357 

Labor, ALcoiintinjj; for 206 

•' Material, Aci'oiiiiting for 206 

Care of 203 

Inspection of 175,208 

Keei)in*^ Down Sni>i)ly of 155 

Ordering " 207, 208 

I'se of 203 

Scrap Accumulations on 246 

Tracks, i Construction 816 

Kecjuisitions for Material for 155 

TrainnuMi, Tools Used by 265 

Trains, Orders for Supplies Used ou 137 
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Trains, Special 361 

Toolson 366 

TravelloK Auditors, Datlei of, in Regard to Old Paperi 249 

Trlttechmes, Horsea of 49 

Troy, Sieffe of 81 

Tunis, Carriage in— iHu*(ra(/(»>i BO 

UiyBsea 9, 57 

Uniformity, Dangers of 61 

Uruguay, Carrla)£« in — BluttrMimt 158 

Varnishes, Comparing )85 

atorageof. 193 

Vehicle, Indian 11 

The First 11 

Venice, Ancient, Carriage ia—Uluttration 238 

Wagou, Evolution of Ill, 11 

Invention of 13 

Waste, Uee of 99 

Water, Action of, on Ballway Track 3B8 

Watt, Alexander 377 

Wealtli, First Step Toward 80 

Relation of, to Ilappineaa 81 

What it Evinces 73 

Weapons, Prehigtoric 19, 19 

Wheel, Ancient Egyptian — Illustrationt \i, 16 

First Form of 11 

" Spoke, Ancient Egyptian— /ii«»Iro(f on 13 

Tire, Ancient Egyptian— /Mu»rro(ton 10 

Wheels, Car — Average Mileage of 87 

Wiping 99 

Wife, PrehiBtorlc— Status of 3B 

Woman, PrehlBtorU— Status of 36 

WooU, Bids tor 178 

" Care of 393 

" Deterioration of 377 

" Eflect on Fireboxes 388 

" Heating Capacity of DltTerent Kinds of 277, 279 

~ Inventories of 336 

Lobs of 196 

" Seasoning of 279 

" Susceptibility to Moisture 279 

" Use of— for Fuel 279, 280 

Woods. Kinds Iseil by Kaliwayg 349, 351 

Xenophon 48 

Yang-tae-Klaug River, Carriage on the— ithutrad'on 253, 294 

Yards. Construction 318, 330 

" Material Stored in 194 

" Supply — Construction 321 

Yarmouth, Carriage in— if/u>(ra(f<m 166 

Zanzibar, Carriage in— JtfHtfralfon 46 

Zinc, Use of— by Railways 347 
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KIRKMAITS FISCAL METHODS: 

BOW A BULItOAD MAT BATE #130^000 A IKAS, 



Railways may increase the responsibility of 

their fiduciary agents, add clearness, accuracy 
and fullness to their accounts, and at the same 
time greatly reduce their operating expenses, 
by at^pting MARSHAiiL M. Kibkhan's fiscal 
methods. The Chicago & North - Western 
Railway effected an annual saving of $120,000 
in this way. 

In addition to economy in clerk hire and 
prevention of waste of stationery, new safe- 
guards are thrown around the revenues of 
railroads and increased responsibility and effi- 
ciency attained in other directions. 

Mr. Kirkman's rights have been acquired 
hj The American Accounting Company of 
Chicago, and it is prepared to introduce his 
methods and otherwise organize the accounts 
of railways, on practical and scientific prin- 
ciples. Also to examine, audit and revise the 
fiscal methods of railways, manufkcturers, mer- 
chants and other business men. 

Ahbrioan AocomrnNO Company, 

353-357 Dearborn St, Chicago, Ills. 



THE SCIENCE OF RAILWAYS. 



HOW TO RUN A RAILROAD, INCLUDING ITS LOCA- 
TION, CAPITALIZATION, CONSTRUCTION, 
MAINTENANCE, OPERATION AND 
GOVERNMENT. 



ILLUSTRATED WITH SIXTEEN HUNDRED PICTURES, 
PORTRAYING THE INCEPTION, GROWTH AND 
EVOLUTION OF PRIMITIVE 
TRANSPORTATION. 
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VOLUMES: 

1. ORGANIZATION AND FORCES. 

2. FINANCING, BUILDING AND MAINTAINING. 
8. OPERATION OF TRAINS. 

4. PASSENGER BUSINESS. 
6. FREIGHT BUSINESS. 

6. BAGGAGE, EXPRESS AND IklAIL BUSINESS. 

7. ECONOMICAL PURCHASE, CARE AND USE OF 

MATERIAL. 

8. ECONOMY OF RATES. 

PRIVATE versus GOVERNMENT CONTROL. 

9. FIS(;AL AFFAIRS. DISBURSEMENTS. 

10. FISCAL AFFAIRS. COLLECTION OF REVENUE, AND 
THE PRINCIPLES GOVERNING IT. 

n. GENERAL FISCAL AFFAIRS. 

12. FISCAL DCTIES OF AGENTS AND CONDUCTORS. 
GKXKRAL INDEX. 



5old only in 3et5. Price of Twelve Volumes, $30.00. 



The World Railway Publishing Company, 

353 TO 357 Dearborn Street, CHICAGO, ILL. 
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